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rOHSWORD 


Tie  fast-ciaagisg  stais  ct  ±6  alsctrcaics  art,  together  irith  ircreasfrgly  com¬ 
plex  squipireBts  densaafiag  high  rsiiabilitj,  has  created  the  seed  ibr  (1)  aditicoal 
requirements  !a  electtcnic  parts  sad  tabes  speciacations,  faster  eoordiratlca  cf 
parts  specifications,  (3)  the  establishiaent  cf  technical  characteristics  data  fer  c5s- 
semteattop  bo  design  and  logistics  personal  sad  (4)  a  complete  review  of  the  parts 
spedficatioas  program  bo  ensure  compatlbfilty  with  the  reliahilitj  program.  These 
basic  needs  were  recognized  and  reported  by  Task  Group  5  cf  the  Advisory  Group  on 
Reliability  of  Electronic  Sguipment  in  its  report  dated  4  Inne  1S67. 

Accordingly,  the  Ad  Hoc  Stndy  Group  on  Parts  ^leclficatioos  IXanagement  for 
Reliability  was  established  by  a  memorandois  of  agreement  dated  14  July  1S68  under 
the  joint  sponsorship  of  the  Office  of  the  Assistant  Secretary  of  Defense  CRasearch 
and  Engineering}  and  the  Office  of  the  Assistant  Secretary  of  Defense  (Supply  and 
Logistics).  The  baste  objective  of  the  study  was  to  analyse  the  recommendations  of 
the  .4GR^  Task  Group  5  and  advise  the  aicosors  regarding  efficient  implementation 
methods  and  procedures. 

Tliis  report,  which  contains  the  flniflngs  and  recommendations  of  the  Study 
Grocp,  Is  issued  at  this  time  for  informatioDal  purposes  only. 

In  view  of  the  study’s  wide  scope,  the  Group's  recommendations  wiU  exert  a 
major  impact  on  many  groups  in  both  government  and  Industry  and  at  levels  from 
management  down  to  the  many  technical  and  service  activities.  Many  of  the  proce¬ 
dures  recommended  radicaliy.  depart  from  methods  now  used;  however,  coly  through 
these  new  techniques  can  we  gain  the  achievable  benefits  that  are  needed  to  meet 
present  deslgnjtemands. 

Uoreover,  this  report  indicates  that  the  time  schedule  is  critical  and  that 
maodmom  benefits  will  be  obtained  only  If  the  recommendations  are  carried  out 
Immediately.  Again,  this  poses  a  challenge  to  all  the  interested  governmental  and 
lni.^.strlal  activities. 

The  prototype  specifications  and  standard  format  for  design  and  docomeuiatioa 
are  offered,  not  as  the  ultimate,  but  as  guides  to  a  methodology.  In  our  rapidly 
advancirig  technology,  new  and  tetter  developments  may  be  expected  by  the  time  the 
total  program  outlined  in  this  report  can  be  implemented. 

Accordingly,  all  recipients  of  this  report  are  urged  to  use  any  of  this  material 
that  may  te  oseM  ^nd  appropriate  to  their  activities. 

— 

Director  for  Stqjply  Man^ement  Fclicy  Director  of  Slectrcnics 

Office  of  the  Assistant  Secretary  cf  Office  of  the  Director  of  Defense 
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1.  COMCXPTS  AMD  OBJKCTTVXS 
Ita  THS  PRSPARATSCSf  OP  SPSCIPICATIONS 
SlfBQDTlNG  PAILUBB-RATS  REQCIMSMEMTS 


1.1  Introdactton. 

He  elec*Toue-<art  Mime  rates  required  I7  die  ICiitaxy  Dejartseots  me  so 
low  feat  ertrecdy  large  aombers  of  Baits  most  be  tested  ibr  long  perio<fe  of  time 
to  ssore  die  a|{aln!r.gu.t  of  diose  ^ates-eldi  ar;y  rne~ffireTiTp  degree  of  cacSdeiice. 

Hie  assoraace  {widiSXl-percent  confidence)  of  aMlme  rate  of  0.1  percent  pm  1000 
boors,  for  enircple,  requires  over  2  mJIlloa  unit  boors  of  test  witboot  a  Mlure,  or 
nearly  4  mClioa  boors  iritb  no  sore  a.  .■angle  Mime.  It  is  obvioas  tfg»»  die 
assoraace  of  even,  dds  moiterate  Mime  rate  on  aa  IndMcbial-Iot  is  enUrdy 
ImpracticaL  Wie  sosl  develop  a  new  approach  to  spedf^jlng  in^>ectioo  xeqoiremeds 
that  wQl  ecsiire  the  desired  fallore  rates  widiout  denaaiSng  aa  an^  nw- 

economical  amoont  of  inspection. 

Based  oa  the  eczcept  described  here,  pjocedares  are  htmished  fm  accuso- 
laUng,  ovm  an  extended  period  of  time,  the  objective  eviitoce  of  reUabltity  gener¬ 
ated  bf  d»  parts  BaaBfaetorer's  performance  of  tbe  specified  acceptance  inspection. 
Hnn^  means  are  provided  by  which  the  nucdmisn  Mlsre  rats  of  the  prodoct  be 
estimated  arldi  a  hi^  degree  of  confideoce  and  certified  1^  the  qnali^Tiag  activity, 
hi  addltton  to  tbe  Ufe-test  proirisions  of  the  acceptance  inspection  reqairemeni^  Hrfg 
approach  permits  &e  extension  of  life  tests  beyond  die  point  specified  for  ac¬ 
ceptance— or  for  increasing  the  nnober  of  sample  nnlls  life-tested  In  each  lot— to 
permit  die  rapid  acannnlatton  of  Mlnre-rate  dsUa.  Qoaltflratlcn-  and  acceplaace- 
Inspectloa  procednres  are  modified  for  over-all  consistrocy. 

hi  die  following  sections,  tM.<;  concept  is  described  in  aTM^  certain  other 

pertinent  goldelines  for  preparing  elecbonic-parts  ^lecificaiicns  embodtylcg  MInre 
rates  are 

1.2  Basic  Ceneept. 

Hie  specificafions  should  be  based  upon  the  rymemt  of  qualification  inspection 
and  re-evalnatlon,  acceptance  inspection  and  Mlure-rate  testing,  as  described 
below: 

1.2.1  Onailfifattion  Inspecticn:  TnfHal  gnaHflratVin  gtifinlit  ho  nn  tV 
results  of  inspecticn  performed  on  a  large  enou^  sample  to  provide  a  reasonable 
assurance  dat  die  part  ^rpe  has  a  failure  rate  lower  San  a  specified  nominal  figure. 
For  dtis  purpose,  confidence  limits  should  be  set  at  a  low  value,  80  percent  or  less. 
Simplifying  assumptions  ana  acceleration  factors,  based  on  gcxid  engineering  Judg¬ 
ment  and  siperlestXf  should  be  est^Ushed  where  practical  to  keep  sample  sizes 


sccacciical  Halts.  'Hie  speclScd  iSiHsrc  slx»ild  be  asiablisbed  xs  &e 
tcaxlaaa  allamble  figure  ilat  vculd  be  eccnoalcal  &r  iaitlal  prodxetlca  sr  lcv> 
productlce.  iterrs.  NbRcallj,  this  failure  rate  shcold  be  equal  Id,  or  less  ihau,  the 
predoctiaa  rallcre  rate  (assured  vith  the  saae  esefidesee}  of  the  current  apcHcable 
nllitsry  specification. 


1.2.2  Se-eTaluatica ct Qcadlficatioa  Csatinaed evaIia»oa cf  qraHfitTitlnn 
shcald  be  based  ca  objecthre  evidence  that  units  irca  current  producticn  (1)  have 
a  failurs  nie  that  does  not  exceed  &e  specified  fsficre  rate  and  (2}  can  pass  the 
qualificailap  tests.  The  first  calls  for  the  systematic  accamaiatSon  and  analysis  cf 
life-test  data  generated  ty  acceptance-inspectioa  operaiiozvs.  The  second  re<;pirss 
diatasasple,  represanthij  some  fixed  period  c£  prodnctlon,  be  sab^ect  to  selected 
tests  of  &e  groop  compris^  qualification  inspeettoa. 

I.S.S  Aec^tanee  agpectlon:  Where  possible^  acceptance  Ic^pectioa  should 
he  on  the  basis  of  lot-by-Iot  sampling  trw«Tn<Hy^  iighteced  or  reduced  Inspection  to 
essore  aaxtmuni  protaetioa  with  misisinm  sample  size.  Sample  sixes  fim  accept¬ 
ance  of  lots  at  the  feilnre  rate  for  eMch  inittal  qnaliflfaitfcin  is  granted  should  be 
based  on  a  higher  confidence.level  tian  that  used  for  the  gwltflcaaon-apiaoval  tests 
(80  to  90  per<t»ii}.  At  the  lower  feilsre  rates  (for  efaiehcerttficattoa  has  he» 
based  on  accumulated  data  .and  a  Mgh  confliiwye  lewd,  as  indicated  in  sectlaa  L2.4* 
sample  sizes  should  ha  rastaficted  to  econoTniCTlly  priudieal  qacitltles.  There 
should  be  maximum  use  of  recognized  aeederatio&  testing  techniques.  I^ovision 
should  he  made  fer  the  loss  of  qualification  approval  ly  a  mantrfectnrer  whose'prod- 
aet*s  failure  rata  exceeds  B>e  approved  levd.  _  . 

1.2.4  Failme-^ltete  *P6stlnqi  It  should  he  provided  that  records  of  accept- 
aaee  life  tests  ^  melntainet^  Incladlng  the  nnmbff  of  iten^  tested,  the  ssmber  of 
.fidlures  and  the  time  to  faflure,  for  use  in  detena faring  actual  failure  rates.  These 
records  must  include  aU  tests,  whether  the  lot  is  accepted  or  net.  la  some 

percentage  of  the  lot-acceptance  life  tests  shcold  he  caittnued  beyuod  the  end  of  the 
acceptance  testing  pertod  to  tibe  Tnaximup  ttme  determined  by  the  expected  life. 

The  data  accumulated  from  Iot*«ccepiance  and  extended  life  tests  on  aH  units  placed 
on  test  wUtrin  a  specified  maximum  past  period  cf  time  should  be  used  to  periodically 
compute  cracrimum  probable  failure  rates  at  aUgh  (50  to  95  percent)  confidence 
leveL  As  an  alternative  to  the  computation,  charts  or  tables  may  be  provided  in 
the  specification.  The  specification  should  set  forth  procechires  by  which  foe  ganu- 
fectnrer  can  obtain  certtflratinn  of  a  feflnre-rate  level  wbai  his  prodact's  computed 
failare  rate  is  lower  than  one  of  the  established  lev^.  Conversely,  the  noanu- 
fectnrer  should  be  subject  to  the  loss  of  approval  if  the  Tnarimum  Mare  rate  so 
computed  exceeds  a  specified  maxtaam  value  for  the  part.  (See  section  L  3. 4.) 

Beginm'sg  with  the  initial  fa&nre  rate  determined  by  qualification  tests,  or 
the  first  lot-acceptance  tests,  fellnre-rate  regolremenls  should  be  gradcated  to  the 
lowest  figure  necessary  to  meet  the  reliability  specifications  of  the  most  complex  or 
critical  equipments,  hi  the  tailnre-rate-testlngprocedges,  the  specification  should 
provide  for  fire  established  failure-rate  levels,  ^  of  wfaicb  ^  highest  should  be  no 
higher  than  the  specified  level  in  the  current  corresponding  miUiazy  specification. 


lit  should  be  noted.that  the  word  "grade*  is  sot  nsed  here,  for  It  is  felt  It  con¬ 
notes  a  degree  of  differentiation  in  qcall^  class  that  is  cot  inherent  in  the  product. 
The  designation  ■established  failure-rate  level*  gives  a  current^  dynamic  descrlp- 
ticn  cf  the  character  of  tbs  predict. 


I  hours  It  =3ii=un 


la  addittca,  levels  of  1,  ai»  0.01  sod  0.C01ypercs3t  per 

-  -  ’ - the  Icjrer  - 

•sbere 
hours 

of  test  re«iaired,  derattag  ircCorraatica  should  be  included  in  the 

=eetiag  each  faHare-rate  level  should  be  identified  hr  a??ro?r'.ate  oesro=a-c-s. 


1. 3  Additiocal  Factors  Tb  Be  hiclnded. 


1.3. 1  Criteria  for  Test  Requirements:  Tests  and  test  requirem^ 
failnre-rale  levels)  should  be  within  the  state  of  the  art;  Le.,  existing  oaia 
establish  that  at  least  one  mannfactarer  can  produce  an  item  to  meet  ihe  specuteu 
requirements. 


1.3.2  Failare-Rate  Comr”t*t^*<-  gte  speclCcaticn  should  fersish  a  method 
for  «<*«^gwnitttH-n^  ttwi  inw«x«rj^nnTf»-w»te  data  and  computing  failnre  rates.  In 
the  compatatioa  of  &ilnre  rates,  standard  statistical  procedures  should  te  emjioyed, 
and  an  fjdjjjra  distribution  assumed,  acceptance  si  Tripling  Plans 

should  incorporate  a  procedure  for  assuring  the  consnmer  adequate  protection. 


1.3.3  Rapid  Determination  of  Failure  Rate:  Bi  addition  to  setting  forth 
proeedtres  establishing  faflure-rate  levels  gradually  (see  sectiou  1.2.^,  the  specl- 
flcatton  should  permit  their  rapid  determination  by  testing  lar^  numbers  of  items 
from  prodoctlon  loL  In  soch  instances,  however,  a  mlmmom  proportion  of 
the  total  unit  hours  accumulated  in  extended  life  tests  should  be  specified  to  ensure 
that  the  failare  rate  is  not  solely  based  on  the  abbreviated  tests  normally  used  tor 
acceptance  Inspection.  ' 

» rr.i ’.-.v'.v' ?. 51;-'  '■  .  •  ” 

”?'i.S.4  Condlgons  Affect!^  Failare  Rates;  ~ 


"  .  1. 8. 4. 1  Iflnbr  Changes;  Obviously,  fte  inspection  procedures  in  a 

specification  must  be  based  on  an  assumption  th^  design  processes  and  materials 
are  stable,  lb  support  fids  assumption,,  the  Inspection  procalures  most  indicate 
whether  an  accomolatlon  of  minor  chan^  has  significantly  affected  thb  afaili^  of 
current  production  units  to  meet  the  qnallficatloa  requirements,  lb  fids  end,  cer¬ 
tain  tests  in  the  qualtficatloa  group  should  be  required  at  regular  intervals  cn  s 
sample  of  units  representing  current  production. 


1. 3. 4. 2  Accidmtal  or  IJossnal  CoDditioi.-s:  ou  evidence  fiat  an  Item's 


failure  rate  has  risen  ^reclahly  above  an  established  level,  the  certification  of 
the  established  failure-rate  level  should  be  revoked  and  the  manufacturer  should 
either  be  certiflsd  at  the  next  higher  failure-rate  level  or  lose  qualification  approv¬ 
al,  as  ^ropriate.  However,  the  ^education  should  include  a  provision  to 
protect  tte  manufacturer  agaiiat  such  action  when  the  failures  were  the  result  of 
accidental  or  unusual  conditions  and  did  not  reflect  a  true  deterioratloa  in  the  fail¬ 
ure  rate. 


1.3. 5  Correlation  Factors:  When  the  testing  limits  or  environments  are  not 
Identical  with  the  usage  reqolremmds,  a  correlation  factor  should  be  established 
and  TtraA*  a  part  of  ttie  specificatioo  to  provide  failure  rates  at  appropriately  rated 
conditloos  of  end  use.  II  is  recognized  fi^at  these  correlation  factors  must  be 
established  initially  on  the  basis  of  availaole  data,  which  may  be  incomplete,  and 
therefore  these  correlation  factors  must  be  based  on  experience  amd  good  engineer¬ 
ing  judgment. 


1. 3. 6  Manaftictarar*s  Hesponsibiiitles:  Tte  responsibility  for  peiforoiag 
the  required  tests  and  keeping  the  necessary  records  should  be  the  masufactirer^. 
Ee  Is  also  responsible  for  infomjing  the  quailing  activity  whenever  his  products 
fallare  rate  ftdis  below  the  next  lower  established  leveL 


1.  PROCEDURE  FOR  IXC0RK>RATI?«1 
HKUABIUTT-ASSURARCS  PROVBIDNS 
INTO  PARTS  SPSOFICATIOSS 

2.1  fctrpduetioa. 

Hds  procedara  Js  designed  primarily  Ssr  ase  in  the  imHal  stages  of  a  broad 
program  to  incorporate  reliabili^-assaraaee  provisiocs  into  speciEcaiioss  for  a 
wide  Tariety  of  parts. 

A  program  of  Stls  kind  involves  many  different  proUems,  irtiicn  aU  cannot  - 
be  solved  by  this  proeednre.  For  example,  some  specifications  embody  no  life-test 
reqoirement,  and  sometimes  when  they  do  this  piocedore  is  not  suitable  for  the 
specified  life  test.  Since  the  incorporation  of  reliabili^  assurance  into  specifica¬ 
tions  is  quite  complez  eemi  under  normal  conditions,  it  is  to  be  expected  that  some 
specifications  will  rwyire  special  treatment  that  wQl  depart  in  some  aspects,  or 
entirely,  from  tWs  mefiaxL 

In  the  procedure  it  is  recogidzed  that  the  life-test  requirements  in  many  exist¬ 
ing  spedficatiots  do  not  prevent  the  acceptance  of  a  prodoct  with  a  rdatitrely  high 
failure-rate  level,  even  though  some  prodjcts  may  have  attained  sigrdficantly  tower 
rates.  Provisions  axe  made  to  protect  against  the  acceptance  of  failure  rates  that 
exceed  levels  commonly  attainable  and  to  (pialify  the  product  at  lower  levels,  based 
upon  data  generated  by  the  life  tests.  A  series  of  failure-rate  levels  is  specified, 
and  iids  permits  items  to  qualify  for  the  lowest  level  attainable  within  the  state  of 
the  art  either  now  or  in  the  foreseeable  future. 

Ihe  procedure  also  recogniTes  that  a  balance  must  be  maintained  between  the 
cost  of  life  testing  and  the  satisfactory  assurance  that  a  product  conforms  to  the 
specified  failare-rate  IsveL  At  the  higher  levels,  Individcal-tot  proteetton  in  the 
form  of  a  fixed  LTFD  {tot  tolerance  percent  defective)  is  provided  at  a  high  confi¬ 
dence  leveL  At  file  lower  levels,  where  sample  sizes  an^or  the  (torafion  of  life 
test  for  indlvidnal-lot  assurance  with  equal  protection  and  confidence  would 
tend  to  become  prehihiHve,  individnal-Ict  assurance  at  high  confidence  is  provided 
by  a  fixed  AQL  (acceptable  quality  level)  of  sampling.  Proteetton  in  the  form 
of  a  fixed  LTPD  ^rpe  of  sampling  is  simultaneously  provided  through  the  analysis  of 
data  accumulated  from  several  consecutive  production  tots. 

2.2  Scope  of  the  Speeification-ReTlslon  Problem. 

lie  IncorporaCcn  of  reliability-assarance  procedures  into  mllilary  parts 
specifications  makes  it  necessary  to  change  the  procedures  for  Initial  qualification 
and  for  acceptance  testing  and  to  add  procedures  for  certifying  failure-rate  levels. 
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la  xiiittioa,  toej  speclAcat^cs  reqair«  chaages  that  •»  act  directly  related  to  the 
qoaatitatrK  reliability-assaraare  procedtir^  hot  are  reeded  to  sake  the  speciilca* 
tioas  sore  seasiagfoL  Tbe  sore  important  ^saages  ct  this  aatare  are  explaiaed  in 
the  foUcvic?  paragraphs: 

2.2. 1  Respoasibility  far  Perforaiaq  Specified  laspeedos  A  statement  re- 
gardiag  the  saac^targr's  resgcasihillty  to  the  perfersanee~5  specified  iaspec- 
tioa  mast  be  added  to  U»  qosllty-assarasce  provisions  of  many  sp»fificat  ons. 

Some  rewording  of  other  paragraphs  may  be  necessary  to  eliminate  posst!..ie  con- 
fliets  widi  this  statement. 


2.2.2  Qnaltfl<ation  Inspection:  Most  sp^Ificaticss  reqcire  a  qyalifleatton 
inspection  of  mepzodnct.  Somdmes  dte  regniremeni  is  described  in  the  qtiality- 
assurance  provisiats  of  the  specifleation,  bat  on  o&er  occasions  it  is  described 
pardy  in  an  appendix.  TO  eliminate  these  onnecessary  vartafionf  in  form,  the  re- 
qsirment  sb^d  be  described  in  the  specifleattai*s  (pallty-assurance  provisions. 

2.2.3  COrabteed  Qnalifleatinn:.  iftay  specdfleattons  permit  a  form  of  blanket 

qnaliflcatkai  called  a  cornMned  admission.  For  example  the  qualification-approval 
tests  are  coodacted  on  a  sample  made  op  of  eqoal  numbers  of  two  styles  of  the  same 
component  type,  and  if  &e  sample  com{^es  vidi  the  reqolrements  both  styles  are 
approved.  These  provisions  shcold  be  carnally  reviewed  to  ensure  that  the  combi- 
nabon  of  the  styles  Involved  is  valid  widi  respect  to  characteristics  aCacting  relt- 
tUUiy.  .  ‘  , 


2.2.4  Periodte  fespeetiea  Some  speciflcatioos  require  all  applicable  tests 
to  be  poiOrmed  on  a  qualificatka  sample  and  on  a  sample  from  each  Inspectioa  lot 
(see  paragraph  2. 2. 5).  Others  require  all  tests  to  be  performed  on  a  qaallflcatlon 
sam^  but  not  on  a  sample  from  each  lot  -  Specifications  most  be  revised  to  re¬ 
quire,  following  tbe  Initial  qualification  isspecttoo,  periodie  requaliScation  tests  on 
samples  from  current  prodncdoa.  At  the  same  tlme^  die  revised  speetticatloa  most 
require  as  a  mintmom,  reliahfllly-assarsnce  toets  cn  a  sample  from  every  lot 


produced. 


2.2.  S  Ituyectton  Lots:  ICuiy  specifications  caU  for  the  formation  of  "Inspec¬ 
tion  lots,  *  whhm  tu^  con^t  of  an  indefinite  number  of  production  tots  of  items 
that  are  not  necessarily  alike.  The  specificafioos  should  require  that  the  inspection 
lots  consist  at  Items  likely  to  be  homogeneous. 

.*,•••  •  ■■■■  ■■  ,'v ,  -■  '  ■  . 

2,2.8  Grocplnqof  laspecBons;  hi  many  spedficatioas,  certain  examinations 
and  tests  are  reqoired  at  stated  intervals,  iriben  they  should  be  made  on  a  sample 
from  each  production  lot.  In  the  revised  specifications,  these  inspections  must  be 
regrouped  so  that  diey  will  serve  dm  intend  purpose.  .  .  . 


2.2.7  Process  Average:  In  most  specifications  containing  a  paragraph  on 
resubmitted  lots,  the  wording  can  lead  to  a  misunderstandLog  of  its  Intentloii.  Para¬ 
graphs  eoneetaing  lots  resubmitted  for  inspection  under  the  previsions  of  MIL*<S’n> 
105  must  clearly  state  that  data  pertaining  to  lots  rejected  shall  be  included  la  the 
computation  of  the  process  average,  regtordless  of  the  eventnal  disposition  of  those 
lots.  Similarly,  data  from  any  lot  failing  to  meet  the  life-test  previstons  must  be 
Included  in  fafinre-rate-certificatSon  calculations,  which  are  based  on  tests  of  con- 
secuilTe  lots,  without  regard  to  ultimate  conclusions  ccnceming  tlie  rejected  lot. 
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2.S.  Teste;  The  life  tests  ia  various  pits  speciflotions  are  tre«ited 

IncoBSlsit  7  with  respect  to  the  aatuxe  lad  condltiOQS  of  test.  Each  so-ntallsci 
Ufe  test  shcold  he  carefttUy  oralysed  to  eosure  that  it  is  truly  a  test  of  ^  part's 
life  sad  act  merely  aa  exposure  to  extreme  electrical,  mechanical  or  other  ea- 
▼ixcsaental  conditions. 

£a  some  Instances,  life  tests  are  performed  at  less  &an  the  maximum  6per~ 
atis^  conditioos  under  which  the  item  is  to  perform.  Life  tests  should  he  coo&icted 
under  maximum  rated  conditions— and  even  higher,  if  possible— to  take  advantage 
of  any  accurately  known  accelentioB  factor  provided  by  higher  temperature,  voltage, 
etc. 

2.2.9  la-Process  fospeetion:  Uiny  specifications  call  for  certain  isspee- 
ttoas  after  the  ibem  is  completed,  evea  dmgh  it  is  impossible,  or  ecooomically 
impractical,  to  do  so  at  that  time.  Ptovistons  for  carrying  out  all  necessary  exam> 
Iraitlnns  and  test  at  scdtible  times  (during  or  after  the  toanufacturlng  process)  should 
be  Incloded  In  foe  specifications. 

2.3  Basle  Approach. 

-  As  indicated  by  die  foregoing  dlscnssion,  parts  leUablU^  can  be  giaxsnteed 
only  if  existing  quality-assurance  proristons  are  revised  and  augmented  with  suit- 
ah£e  provisions  tailored  to  the  following  objectives: 

*  ■  '  ■ 

(1)  Define  die  attainable  rdlabUity  In  terms  of  a  sat  of  appropriate 
fafisre-rati  lei^  bracketing  &a  present  and  the  future  slates  of  toe 

W  Regroop  Inspections  » that  ti»y  will  achieve  toe  reqod^  results; 


and 


'-y'  T;'  .  9)  Revise  quality-assurance  procedures  and  add  rdlabllUy-assarance'  .  . .  i , 

procedures  itolch  provide  toe  dested  statistical  protection.  ,  f 

„•  vK>-’." -'-'T  '  -■  •  --C 

^4  Qonntitative  Expression  of  Re^<«bn<ty. 


.^-4 


Ihe  expression  cf  required  reHabUlty  in  quantitative  terms  is  needed  to  pro¬ 
vide  a  common  basis  for  comparing  the  reliability  of  one  pert  with  another's 
wlto  toe  reliability  dema^ed  by  milllazy  usage.  Whatever  quantitative  expression 
Is  used,  it  must  have  a  sound  statistical  meaning,  and  toe  meaning  most  be  the 
sameln an parto specifications  ^ 

'--  "An  ideal  way  to  expre^  reliability  would  be  in  tim  form  of  a  single  nrnnber 
iHiicfa,  by  Its  numerical  value,  would  hafleate  toe  degree  of  a  product's  reliability. 
TMs  characteristic,  however,  can  only  be  estimated,  and  the  accuracy  of  toe  esti¬ 
mate  Is  affected  by  mo7s  than  one  factor.  Whatever  quantitative  term  Is  used,  Us 
oumerlcal  value  maty  be  meaningless  unless  all  the  factors  on  which  it  Is  based  are 
specifically  defined  or  clearly  understood. 

"ilhe  most  suitable  quantitative  term  for  expnssixaj  toe  rellahtli^  cf  compon¬ 
ent  parts  Is  commonly  known  as  fallare  rata  and  Is  usually  expressed  as  percent 


■} 
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failures  per  X  hours  (or  cjvlas)  of  operation.  This  is  a  condeosed  version  of  the 
following  expression: 


When  operated  contlaaally  at  C%  of  its  rated  capacity,  there  is  a  Pi 
llkelibood  that  the  prodoet  will  have  a  failure  rate  that  dees  not  ex> 
ceed  failures  per  X  hours  (or  cycles)  of  operation. 


Obviously,  the  numerical  value  for  P  depends  ca  the  values  fOr  C,  P  and  X.  It  also 
frequently  depends  on  the  esrlronmental  conditions,  especially  temperature,  and 
If  pertinent  tit^e  should  be  Included  in  any  reliahlllty  statements.  The  values  for 
C,  P  and  X  should  be  selected  in  accordance  widt  the  following; 


(1)  ^  This  value  should  be  estahlisl^  at  100^  although  a  product  in 
actual  use  is  seldom  operated  continuously  at  lOQ  percent  of  rated  capacity.  While 
this  value  for  C  will  result  in  specified  failure  rates  higher  than  those  to  be  ex¬ 
pected  of  parts  in  opendOBil  use,  it  provides  a  saitahle  base  for  comparison, 
evaluation  and  derating,  where  the  necessary  derating  factors  are  knows.  When 
acceleration  hmtors  are  known  with  a  reasonable  accnracy,  life  tests  should  be 
performed  at  hi^er  values  of  rated  capacity,  hot  results  should  still  be  stated  in 
terms  of  C  =■  100..  i . .  ■.  .. 

>1  (8)  P:  The  valne  selected  for  P  wQl  depend  on  the  amoont  of  pro¬ 
tection  desired  an3~the  cost  of  attaining  the  desired  leveL  A  figure  of  90  is  com¬ 
monly  used  in  statements  of  statistical  confidence^  tadt  where  the  amount  of  data 
available  is  small  tills  usually  results  In  a  goaxaitieed  &ilare-rate  figure  consid¬ 
erably  worse  than  the  "b«t  estimate"  requi^  ^  the  designer.  According,  a 
lower  value  of  P;  whlc±  surows  the  gap  between  ti»  guaranteed  figure  and  the 
designer's  best  estimate  ud  reduces  the  oti^rwise  prohibitive  cost  of  assurance. 

Is  tbm  preferred.,  TJhdtf  sudi  circumstances,  a  lower  valne  for  P  is  Justified.- 

.  (S)  ^  ^e  valne  of  X,  insofar  as  is  practical,  should  he  set  at  a  con¬ 
sistent  value  for  all  specifications.  Where  the  time  sc^  is  measured  in  hours,  the 
figure  1000  is  generaUy  accepted  and  should  be  used,  hi  cases  where  the  time  scale 
is  measured  in  (^rations  (e.g.,  switches,  rehqrs  or  connectors),  the  use  of  some 
other  standard  decade  value  may  be  justified  to  obtain  faUure-rate  figures  more 
representative  of  actual  usage.  The  base  figure,  however,  should  not  be  so  large 
as  to  imply  a  capability  that  is  not  inherent  in  the  part.  .  . 


2.5 


Specified  Failure  Rates.  . , .  • 

As  indicated  In  the  foregoing  definition,  ti»  valne  of  F  represents  a  guarantee 
limit  whose  magnitude  is  a  flanctioa  of  the  testing  economics  for  the  component  part 
concerned.  Wl^  a  reliability-assurance  provi^n  is  incorporated  into  a  speci¬ 
fication,  the  M^st  value  for  F  should  be  do  greater  than  that  permitted  by  the 
existing  specification,  and  ti»  value  may  well  be  lower  if  it  is  known  that  present 
market  requirements  and  competitive  suppliers'  performances  do  not  warrant  an 
approved  failure  rate  as  high  as  that  currently  permitted. 


To  cover  the  range  between  the  highest  failure  rate  (determined  as  indicated 
above)  and  the  lowest  failure  rate  that  is  of  valne  in  future  designing,  a  series  of 
foilure-rabe  levels  can  be  specified  with  provisions  that  call  for  marking  the  product 
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accordlag  tp  ^  tt  2t««ts,  !?»  series  should  be  based  oa  decade  steps,  siace 
&e8«  are  sufficient  ibr  joaraaiee  purposes  asd  the  addlticisal  adaiaistratlTs  effort 
zweded  for  closer  spaciag  of  &e  steps  is  not  jostiSed. 


Pallure-Bate : 


.  Failure  rates  are  aeteraiasd  by  stibjectiag  the  product  to  some  form  of  testing 
that  simulates  operatioa  under  conditions  of  ach^  use.  fo  many  speciffcations  this 
is  called  a  life  test,  but  there  is  no  standard  termfootogy  ami  d:e  test  itself  may  not 
bespedffed. 

When  such  a  test  is  specified,  it  is  usually  retydred  for  qualification  approval; 
it  may  also  be  performed  pertodieally.  The  Iffe-tsst  requirement  most  be  revised 
to  make  it  suitable  for  (1)  acceptance  Inspection  on  a  lot-by-tot  basis  and  C3}  failaxe- 
rate  certlficatioo  on  a  cumulative  basis.  For  aecepbmee  purposes,  an  average 
outgoing  taiinre  rats,  at  or  below  the  certified  level,  may  be  economically  prker- 
rahle,  especially  at  the  low  levels  over  the  fixed  form  of  test.  For  certl- 
ficatton,  foe  sequential  accumulation  of  part  hooors  and  foilnres  from  the  tot-by-lot 
acceptance  tests  mates  tc  possible  to  assure  a  specified  foilure-rats  level  at  a 
nominal  risk  to  foe  consumer  (namely,  90  percent  confidence)  without  great  delay  or 
special  expense. 


bi  foe  procedure  under  iffscossion,  a  prodoct  is  (fxalified  at  ^  hii^iest 
spedfled  faUure-rate  levtil  when  foe  product  mannfantnrer  meets  foe  qnalificatlon- 
inspection  reqolremeits.  foaddition,  a  product  will  be  certified  at  a  lower  faflure- ^ 
rate  level  wha  foe  Tnanufontarer  meets  MLsrs-rate  tospeeUon  ze^dremeuts  for  . 
foe  tower  failure-rabedeveL  Present  ba^c  qqalifleatlonprooedaxes  can  be  easily 
amended  to  provide  this  added  tonctlon,  and  approrred  sources  at  supply  for  qualffied  ,, 
electronic  piurts  lists  can  be  extended  to  show  foe  lowest  certified  fofiure-rate  levels. 
liaximam  failare-rmia  levels  for  qualiflcatlon  must  be  no  M^ier  foan  those  for  which 
foere  is  an  tchial  matted  because  without  advantages  in  performance,  weight, 
volume,  cost  or  avaflahtlity,  foere  is  no  justificatioa  for  qoali^jrlng  any  manofactnrer 
at  failun  rates  worse  foan  those  established  I7  competlsg  firms.  Accordingly,  It 
may  be  necessary  to  determine  foe  Ugbest  failure-rate  levels  allowable  for  qualifi¬ 
cation  oa  foe  basis  of  eipertence  gained  In  foe  practice  of  foe  procedure  recom¬ 
mended  bare.  In  any  case,  no  failure  rate  higher  than  any  present  specification 
allows  should  be  permitted,  even  on  a  temporary  basis,  section  2. 8. 2.) 

2.8  Havlsioa  Procedure.  • 

“’I  y\'! ■ 

Hds  section  is  a  st^>-by-step  outline  of  foe  procedure  for  revising  current 
specifications.  The  content  of  existing  specifications  varies  to  such  an  extent  that 
It  is  impossible  to  tdenfify  specific  paragraphs  that  must  be  revised.  Nor  is  it 
pos^le  to  speak  of  revising  paragraphs  in  the  order  in  which  they  will  appear  in 
the  revised  version. 

Ihe  revision  procedure  consists  of  foe  foUowing  steps: 

(1)  Identification,  regrotgring  asd  analysis  of  inspections; 

(2)  Determination  at  lailare-rate  levels  and  the  qnaltflcation  approval 

sample; 
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(3)  Deteralaaiica  ot  requlrera«ots  for  acceptaac*  life-test  saospilag; 

(4)  Detsraiaatlcc  of  criteria  for  certlflcatlca  aad  revccatioa  of  failure 

rates. 


2.3,1  Ide&tUicatloQ,  Becrcuplag 


sis  of  Iisr«cticns: 


2. 3. 1. 1  Identification  aad  5eqrccpiaq;  lise  first  step  is  to  Identify  the 
life-^t  reqairecseit  from  aMch  tl»  failure-rate  levels  are  to  be  derived.  In  aost 
specSications  fids  requireaent  is  entitled  "Itfe  test"  or  "endaraace  test."  la  others 
there  aiy  be  ao  life-test  reqdremeat,  or  fee  requireaent  as  specified  aay  be  ia- 
ccaplete,  indefinite  or  dttflealt  to  recognize.  The  Identifleatioa  process  can  be 
fhcilitated  by  regrocptsg  toe  reqdireBents  oa  toe  basis  of  certain  eleaents  (Usted 
belcv)  that  are  commoa  to  toe  eocaainations  and  tests  In  the  saae  group: 

Gnocp  1,  CoBformaace  Icspectloa  These  are  Intended  to  de¬ 
tect  deviatioas  standards  established  by  toe  design)  that  are  attributable  to 
aanafactnrlag  errors.  This  kind  of  inspection  can  be  Identified  as  an  exaaination 
or  test  that  inrotves  a  aeassreaent  or  a  comparison  vlto  a  design  standard. 

Gresp  2.  Savironnenial  Ttests;  The  porpoM  of  these  tests 
is  to  ascertain  efaether  a  part  aosforaing  to  design  standards  can  withstand  certain 
enTironmaital  condttloas  to  iridch  it  aay  be  subjected  in  operational  use,  storage  or 
handling.  The  tests  can  be  Identified  by  the  inclusion  of  an  environmental  condition¬ 
ing  requlrefflect(e.g.f  snhjectioa  to  sbocl^  vibration^  temperatnre  variation,  etc.}, 
dbrlntj  or  after  wfaldi  certain  tests  are  rented  to  detect  any  changes  in  the  part's 
conformance  to  design  standards.  •, 

-  ■  .v:, j— . 5--' 

•  ■^:';:;^A;;:-Gcbgp  3.  Life  Teste  TheM  sure  Inteided  to  ensure  ftai  parts 
ecriorming  to  design  standards  are  sufflcienfly  free  from  snsceptibllity  to  fagnre 
to  fall  wlt^  the  limits  set  tor  maximum  faUnre  rate— the  tested  parts'  ultimate 
failnre  being  eitter  catastrc^fato  or  outside  specified  pexfOrmance  Ifinits.  These 
tests  can  be  identified  by  their  specification  at  a  number  at  hours  or  cycles  of 
functional  oper^tlaa  during  iddeh  conformance  tests  are  employed  to  determine 

•whether  toe  part  has  failed.  .. -.fj-' 

,  ^  ...  .  .  .■  ..  - 

This  kind  of  regrouping  Is  necessary,  not  only  to  identify  toe  life-test  require¬ 
ment  but  to  correct  such  inadequacies  as  making  conformance  Inspections  period¬ 
ically  itoen  toey  should  be  made  on  samples  from  each  lot,  or  performing  environ¬ 
mental  tests  on  each  lot  atoea  periodic  testing  gives  adequate  protection.  .  , . 

2. 8.1.2  Analysis:  Vihm  the  examinations  and  tests  in  a  specification 
are  identified  and  classified  into  groups  designed  for  a  common  purpose,  it  is  pos¬ 
sible  to  determine  toe  amount  of  inspection  required  for  each  group.  Suitable 
sampling  plans  can  then  be  selected  to  ensure  that  each  group  pro'^ddes  the  necessary 
protectioa.  The  nature  of  tols  protection  can  be  determined  by  the  following  analysis: 

(1)  Copformange  Inspections  are  intended  to  uncover  defects  that  may 

occur  in  anyunit  of  product  at  any  time  in  the  manutoctnring  process.  Samples 
should  be  faVpn  from  lots  toat  contain  all  cf  the  product  and  are  homogeneous  In 
form.  '•  ..  .  ;■  1 

“C”  ■  '  ■  '  *  •*-'  -  * 

(2)  Environmer**!  tests  are  intended  to  demonstrate  that  satistoctory 
performance  is  attainable  daring— or  after,  as  specified— ezpcsure  to  conditions 


i 


\ 


of  external  stress  that  are  likely  to  be  enccui^.  .i  or  that  are  known  or  suspected 
to  be  deleterious  to  perfomaaace  or  life.  Not  ozHv  do  bbese  tests  verily  dM  adequacy 
of  prcdoet  design,  but  they  assure  the  adequacy  of  materials  used  in  fabrication, 
the  sanufacturing  and  procurement  specifications  employed  and  the  inspection  per^ 
formed.  Based  upon  the  degree  to  wUch  the  product's  performance  depends  on 
cperatiag  or  storage  envlrosment  and  because  of  the  Impermanence  of  any  demon¬ 
strated  assurance,  environmental  tests  may  be  required  on  a  Ict-by-lot  basis, 
rather  than  less  fluently. 

(S)  Life  teste  are  Ict^ded  to  ensure  U&l  'ihe  parts  are  free  from  sus¬ 
ceptibility  to  a  variety  of  laHore  mechanisms,  ranging  from  certain  combinatiocs 
of  normal  variations  in  design  and  constructlim  to  adverse  seosltivi^  bo  environment 
and  o&er  external  stlmulL 


1.8.2  Determination  at  Failure-Rate  Levels  and  the  ftaaliflo^on  Approval 
ily  The  highest  failure-rats  level  should  be  claosen  after  consultadon  with 

.  representatives,  taking  into  account  failure  rates  now  applicable  to  prod¬ 
ucts  current^  available  at  a  minimum  cost,  as  well  as  the  scope  a^  cost  of  the 
tssorance  tasting  heeded  to  attain  a  reasonable  degm  of  confidence  that  the  mazi- 
mam  faUiire  rate  is  not  exceeded.  It  must  be  clearly  understood  that  the  qualifi- 
catioa  lewd,  is  ta  Qie  nature  of  a  guarantee  ajod  therefore  may  be  someiriiat  higher 
than  Bw  *best  estimate.  *  The  initial  qualification-approval  level  sbonld  be  no  higher 
tian  the  level  computed  from  the  life-test  requirement  in  die  existing  specification, 
but  it  should  not  be  so  low  as  to  preclude  the  ai^iio^  of  a  new  source  of  products 
of  a  reasonable  and  controlled  ({oality  simply  b«muse  the  initiation  of  toe  long-term 
procedore  consatule  an  economic  hardly  .  ..i,  - 

'  '  The  smnd  tdlnre-nie  levd  should  be  set  at  the  next  lower  decade  value, 

and  Bie  remaining  levels,  atsaeeesslvely  lower  decades . 

The  sine  of  ^  initial  gpeUBcadon  sample  ^uld  be  computed  on  the  basis  of 
te  highest  toflure-rate  lawri.  and  a  confidence  level  of  80  percent  or  tower.  For 
tois  purpose,  a  sla^e-samjding  test  plan  should  emph^ed. 

2.8.3  Determinatloo of Ryniiremente'for  Acceptance  Itfe-Tfest Sampling; 

The  acceptance  test  chosen  tor  the  highest  failure-rate  level  should  be  desired  to 
limit  the  user's  risk  at  that  failare  rate,  taking  into  account  the  item's  cost,  the 
test  time  and  the  acceleraaop  factor,  if  ap^lc^le.  The  confidence  level  steuld 
he  someitoat  higher  than  that  used  for  toe  initial  qualification  approval,  but  it  need 
notbeas  higbas  toe  lewd,  usedfor  toe  failare-rate  certlflcation.  AconSdence 
level  of  80  to  90  percent  therefore,  should  be  used  for  this  purpose. 

'  For  toe  lower  faUure-raie  levels,  ^sample  sizes  for  a  limited  consumer's  risk 
(faigto  coofldeiice  level}  and  low  failure  rales  become  unduly  large,  especially  if 
acceptance  mmbers  higgler  toan  zero  are  used— as  they  most  be  to  limit  the  pro¬ 
ducer's  risk  to  a  reasonable  valne.  K  is  therefore  piractical  to  resort  to  the  type  of 
acceptance  protection  Inhereto  in  MIL-STD-1C5,  namely,  that  of  an  adequate  aver¬ 
age  outgoing  failure-rate  level  for  continuoas  p^uctfcs.  Thus  toe  cocsnmer's 
risk  can  be  progressively  inereesed  at  toe  lower  levels.  This  is  Justifiable,  since 
the  faUure-rate  level  will  he  coniinaoosly  certified  by  sequential  analysis  of  data 
from  acceptance  and  ezteuded  life  tests  to  limit  the  zdsks  of  both  protoicer  and  con¬ 
sumer.  Acceptance  sampling  plans  may  be  of  the  single-sample  or  the  sequential 
type. 
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2.8,4  Determinaaon  cf  Criteria  for  Certigotfoa  »ad  Hevodtica  d  Fadlure 
Rates;  Prockiires  stiould  be  estaMished  for  ttrA  accaaalaaco  cf  data  on  t2;e  ac-  ~ 
ceptance  tests  and,  iibere  desirable,  on  entteacted  life  tests.  Tbe  cJata  sboold  be 
analyzed  by  seqoential-acalysls  techniques. 

Excellent  treatments  of  this  sabject  will  be  fbccid  ;a  the  following: 

(IJ  Epstein,  B.  handbook  on  Staasacal  T^a^n'kpes  in  life  Testizc, 
Chapter  H  'Testirg  of  l^^thesis,*  October  1953. 

(2)  Epstein,  B.  and  Sobel,  M.  •Sequential  Life  Tests  in  tie  Experi¬ 
mental  Case,"  Annals  of  htathemalical  Statistics.  March  1955. 

(S)  tjhld,  A.  Seqoential  Analysis.  RcwTork:  John  WBey  and  Sons, 

1948.  ■-,.-...,1-,  . 

The  criteria  for  certifying  faCore-rsie  leael  should  be  based  on  a  high  degree 
of  confidence  (M  to  95  percmit)  toat  toe  true  failzre  rate  is  less  than  toe  certtfled 
value.  lo  criteria  most  be  established  for  revckicg  eerttflraticn  itoen  toe 

dat7>  DO  longer  satisfactorily  assure  an  accepiahlefail3re.-rate  leveL .  This  may  be 
done  by  deflsteg  the  producer's  risk  at  a  tailcxe  rate  someirhat  lower  than  the 
certifiedlev^  To  simplify  toe  ose  of  toe  criteria,  charts  or  tables  should  be  in¬ 
corporated  into  toe  spec^catioa. 


e 
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S.  OUTLINE  or  FORM  AND  INSTRUCTIONS  FOR 
FHEFAHATJOH  OF  DESION  AND  PROCUREMENT  ^  i*'*y 

FOR  MILITARY  PARTS 


3.1  Mrccacticn. 

R  ctBOOi  be  emi^asized  too  strongly  that  this  sectlca  is  not  recomcended  as 
a  replacemajt  &r  all  the  present  Eepartaent  of  Defense  "M*  manuals.  this 
section  does  constitute  an  example  of  a  system  that  will  accomplish  the 
stated  belcar,  however.  It  is  recommended  that  it  be  used  as  a  guide  la  the  mndi- 
needed  revision  of  the  "M"  ssanuals.  The  purposes  are: 

(1)  ^  provide  a  guide  to  documentation  format  for  use  by 

(a)  Indnstrial,  commercial  and  professional  associations;  and 

_  “  -  ■  (b)  the  Ifilltary  Departments; 

(2)  Tb  provide  all  information  desired  by  .  ^ 

:  (a)  the  Military  Departeaits,  when  ■assodaUon"  docamentation  Is 

used  by  military  contractor^  aiHi 

-■  r  -  (b)  Indnstrial  organisations,  when  foey  use  ■association*  or  mililary 

docmen^  _  ^  , ,, 

(3)  Tb  make  possible  Incalculable  savings  in  future  Defense  bud^ts. 

The  w^veral  "M*  manuals  that  have  been  prepared  by  the  cognizant  .offices  of  fte 
OSD  (Office  of  the  Secretary  of  Defense)  establish  basic  Department  of  Defense 
policy  on  preparing  docamentation  of  procursble  (purchasable}  items.  Ifost  of 
these  maraials  are  Individually  well  organized  and  complete,  but  tlie  relationship  of 
one  docnment  to  anotiier  is  not  defined  so  as  to  protect  the  Mllliary  Departments 
sufficiently  and,  at  the  same  time,  provide  enough  information  in  the  most  economi¬ 
cal  form  for  tndnstry,  both  users  and  manufacturers  of  other  than  end  items. 

hi  tile  fall  of  1956,  a  survey  was  conducted  of  a  large  percentage  of  the  com¬ 
panies  supplying  equipment  to  the  Mllliary  Departments.  Rs  purpose  was  to  establish 
an  estimate  of  the  saving  that  might  accrue  if  mililary  specifications  were  prepared 
in  the  proper  format  and  contain^  the  proper  information.  The  results  Indlcaled 
»  r-  trudal  saving  among  these  companies  in  excess  of  $40  million  per  year. 

Actually,  this  estimate  is  only  a  small  part  of  the  ultimate  possible  economy,  be¬ 
cause  it  could  only  have  been  based  on  the  elimination  of  effort  now  being  exper^ed 
In  preparing  company  standards,  running  special  qualification  tots,  etc. 

The  really  big  additional  saving  will  result  from  the  Increased  reliabUI^  of 
equipment  produced  from  adequately  defined,  procured,  inspected  and  applied  piece 


parts  and  aaterials  and  frca  rs-inced  n:aintenance  costs  on  the  conpleted  equipment 
Thus,  the  definition  of  proper  format  and  tiie  provision  of  proper  informaticn  is  the 
first  step  touard  realizing  this  enormous  total  potential  saving.  The  first  most 
logical  action  is  the  standsxdination  of  documentation  prepared  by  industrial,  com¬ 
mercial  and  professional  associations.  This  step  should  then  be  foUcired  by  the 
preparatioa  of  any  necessary  military  dccumentatlon  in  the  same  format 

A  review  of  the  recommmided  &rmat  reveals  a  close  similarity  between  the 
Individual  documents  recommended  and  certain  documents  defined  by  Department  of 
Defense  "M*  manuals.  In  fani^  the  only  real  differences  between  the  recommended 
and  the  existing  formats  are: 

(1)  the  definition  of  the  relationship  of  the  various  documents, 

(2)  tibe  creation  of  a  mcdx-nteeded  item  (part)  number  and 

(3)  the  preparation  of  a  docum^t  listing  information  needed  for  engineering 
reference  in  Meeting  Items  for  apolication  to  a  particular  use. 

Of  the  three,  it  is  probahle  that  the  importance  of  the  first  has  been  least 
recognized  in  present  Department  of  Defense  manuals.  Apparently,  the  existing 
documents  have  been  Issued,  one  by  one,  over  the  past  years  without  any  recognition 
that  each  Is  part  of  a  system.  Certainly  there  has  been  no  effort  to  establish  the 
system  and  to  define  the  relationship  of  its  parts.  As  this  is  felt  to  be  an  extremely 
Important  point.  It  is  specifically  covered  in  these  proposed  instructions. 


New  names  have  been  assigned  to  most  of  the  individual  parts  of  the  docu- 
meitation,  even  when  the  definition  and  content  remain  unchanged.  This  was  done 
because  much  of  the  present  concision  in  discussions  between  industry  and  the 
Iditary  Services  and  tunong  industrial  firms  results  from  differences  fn  semantics. 
The  selection  of  a  name,  or  expression,  aiui  agreement  on  its  definition  immediately 
forms  a  basis  for  understandSng  between  the  participants  in  discussions.  The  name 
Itself  is  not  importaat~it  can  be  changed.  Bat  to  understand  and  agree  on  what  the 
documents  do  Is  ImportanL  v?:.?'::  ’ 


'A  :> 


Some  associations  may  not  be  interested  in  all  parts  of  this  outline,  bat  a  re¬ 
view  of  the  different  parts  will  show  which  ones  most  nearly  fit  their  individual 
activities.  All  vho  prepare  and  use  this  type  of  documentation  are  strongly  urged 
to  consider  using  the  information  contained  in  this  outline  and  instructions  as  a  guide 
to  the  ultimate  standardization  of  the  documentation.  .  .  ..  -k  .  - 


Daring  the  last  several  months,  repeated  discussions  with  industrial  and 
military  personnel  have  pointed  up  the  n^  for  clarifying  the  meanings  at  "complete¬ 
ness  of  documenfation"  and  “item  (tart)  numbers."  These  two  subjects  are  discussed 
In  sections  3.1.  land  3. 1.2,  which  follow.  ... 

3. 1. 1  Completeness  of  Documentation:  Because  items  covered  by  military 
and  Industrial  specifications  vary  widely,  it  Is  eqjected  that  some  items  will  not 
require  the  completeness  of  docomentation  indicated  by  the  proposal.  Complete 
documentation  consists  of  the  following  parts: 

(1)  Item  Requirsments  Sheet:  Since  It  will  always  be  necessary  to 
describe  or  to  IdeH^lmlteirB^reTt'Ha  be  used,  an  Item  Eequirements  Sheet 
most  be  prepared  for  every  style  or  type  of  item.  The  sheet  may  describe  one  item 
or  many.  Figures  1  and  2.) 


5910 


TlM  coaplcte  raquirnwats  for  procuroMiit  of  capacitors 
doscribad  hereoa  shall  consist  of  all  tha  requiraaants 
spacifiad  hareon  and  all  tha  requireaants  spacified  la 
SpacificatiOQ  MlL-C-0000. 


?i;;ura  1  -  Cisansions  and  Circuit  Diagraa 

All  diMosioBS  fa  inches. 

Leads  shall  be  of  solid  sire,  1-5/S  ^  long, 
axially  located;  Mo.  22  AWS  for  cases  .235 
and  .312  la  diaaeter  and  No.  20  ANG  for  cases 
.400  through  1  ia  diaaeter. 


ITCH  XiNS 

5W.ST1TT  OF  SECTIONS 


.'  Capacitance  Data: 
.^^^^..lated  Capacitance 
Tolerance  — 
’**~Dialactric  "T" 

,  CoBstructioa  •  ..v... 
-:~Circuit  diagraa 
TAILOaX  RATS  . 


OSS  DATA 

type  case  ^ 

Diaensions 
TERMINAL  DATA 


Type 

*  Dinensioos  ■ 
■OONTING  DATA 
TOffERATURB  RATING 


:  Capacitor,  fixed,  tubular 
:  One 

:  200  V  dc  . . X 

s  sea  Table  III  -  •..*  vS'-, 

see  Table  II  '-.V  i- 

:  paper  or  paper-polyester  fila 
:  extended  foil  type 
•;  see  Figure  1 

see  Table  1  "■  .-T” - -  «-  - 

•:  0000/1  -  V-.- 

:  tubular  aetal,  heraetically 
sealed  \f 

:  see  Table  III  '  , 

:  tso 

axial  sire  leads 
:  see  Figure  1  ' '  ' .  *' 

:  brackets  or  bonding  _ 

:  -55*C  to  +125*C  k'- 


Capacitor,  fixed,  tubular,  paper 
or  paper-polyester  fila  dielectric 


Fipire  1 


ITEM  lEaUIKMENTS 


0000/1  ^ 


in 


S9I0 


I 

1 


i 


1000  hours 

(90%  cottlideaco  lewl) 


Sjrsbol 

Tolerance 

K 

I. 

±  10% 

±  30% 

Table  II  ~  Capaeitaace 
Toleraace 


I  tee 
Nueber^ 

Failure 

late 

Capacitance 

Capacitance 

Tolerance 

Case  Dinensioosj 

.+1/33 

-1/16 

-+.01S 

-.005 

0000/1-563- 

K.«,0.P 

of 

»  .0056 

H 

■ 

inches 

13/16 

inches 

.235 

0000/1-683- 

M.S,0.P 

.0068 

1 

13/16 

.235 

0000/1-133- 

.018 

1 

15/16 

.312 

0000/1-323- 

.022 

1 

15/16 

.312 

0000/1-333- 

JI.I.0.P 

.033 

1-1/16 

.312 

0000/1-473- 

M.»,0iP 

.047 

1 

15/16 

.400 

0000/1-683- 

a,x,o,p 

.068 

X. 

L 

1-3/16 

.400 

0000/1-104- 

*.»,0,P 

.10 

c. 

L 

1-7/16 

.400 

0000/1-154- 

■.»,0,P 

.15 

X. 

L 

1-1/3 

.562 

0000/1-324- 

I.I.O.P 

.22 

X. 

T. 

1-3/3 

.562 

0000/1-334- 

».»,0,P 

.33 

X. 

L 

1-5/8 

.562 

0000/1-474- 

«,S,0,P 

.47 

X, 

L 

1-5/8 

.670 

0000/1-684- 

H,5,C,P 

.63 

X, 

L 

1-7/3 

.750 

0000/1-105- 

M,5.0,P 

1.0 

X, 

U 

2-3/3 

.750 

1  —  Co^lete  Ites  Htaber  will  iscluc^e  additional 

mjwbols  to  indicate  Failure  It.te  and  Capacitance 
Tolerance  -  '  -  s 

Exaaple:  0000/1  N  473  K 

Failure  Capacitance 
.  Bate  Tolerance 


Table  III  -  Capacitances  and  Dijwnsiocs 


n - 

Capacitor.fized, tubular, paper  or 
paper-polrester  fila  dielectric 

200  r  ic 

iTlM  tEaUIKMOITS 

0000/1 

2  •  2 

Figure  I  (Continued) 
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MflM* 


«  *ew»i 


I 


I.  - 


(2)  Specification;  WhetJier  a  separate  specification  will  be  required 
for  every  item  depends  on  the  nabnre  of  the  item.  It  could  be  so  simple  ^  all  re- 
qulremsds.  Including  sampling  and  ins  Ion,  could  be  placed  on  the  It^a  Hequlre- 
ments  Sheet.  Ih  that  case,  a  separate  specification  eoold  not  be  requii-ed. 

(3)  AppUcattoa  Data  Slyeb  For  some  items,  it  may  not  be  necessary 
to  prepare  Application  Data  Sheets  if  (a)  no  application  data  are  necessary  to  ensure 
optimum  use  of  d»  item  or  (b)  if  suitable  ap^lcation  data  already  sppear  in 

fbrm  (e.g;,  MechaTtical  Engineers  ;^<iboch.  ed.  Lionels.  Maths,  New  York: 
McGraw-HQl  Book  Company,  Inc.;  Military  Smcihook  Hectron  Ttibes  Turbirfi.-  « 
for  tte  Application  of  in  Military  Equipment.  MIL-END]^-2U,  31  'fWoTT;b«>r‘T???). 
(See  l^lgeneoTl 


(4)  MUlt 
is  prepare*^  and  when, 


ry  Standard  Shaeti'Whetter  a  UnUaiT  Standard  SiMet(MR)2 
Spends  on  the  following  factors: 


(a)  Whether,  in  die  case  of  Item  Seqnirmsnt  Sheets  prepared  by 

an  industrial  association,  it  has  been  possibie  to  select  ti»  specifically  listed 
varieties  at  items  so  Judicioosly  ^t  the  selection  not  only  supplies  all  tic  varieties 
needed  for  Imme^te  desl^  biti  represents  only  those  varieties  that  are  most 
desirahle  fbr  future  new  u^.  hi  these  dixcumsianees,  no  MUltary  Standard  Sheet 
shall  be  tssded.  - 

(b)  Whether  standardlaatton  fllmitingl  IriortnaHoT^  ta  avauihj^  at 
tibe  time  die  Mllltazy  Services  issue  the  Hem  Rjeqnirements  Sheet  (See 

3.2.7.)  ■-  '  ^  •y'^ 

..  .  ~ J* iX'  i' ■"il  '-'s'’  i;  “I 

-  If  the  standardlcatioa  (Umittng}  stnify  is  completed  by  the 

cogninuit  Service  after  the  Rem  HeigriremMits  Sheet  is  rtHmsed,  tfaenaMXUbuy 
Standard  Sheet  shall  be  issued  at  dat  time  to  Indlcaie  the  desired  limitation  of  items 
for  new  design.  A  IfOltaiT  Standard  Sheets  if  issued,  shall  indicate  only  that  cer¬ 
tain  items  orijindly  described  and  to  wfalcb  part  cambers  were  mirfgTTd  on  the 
Item  RequiremenBShMt  shall  be  standard!^  new  design. 3 

3.1.2  Item  (Part)  Numbers;  Please  note  da^  !n  dds  document,  •itemnnm- 
ber*  does  not  mean  the  aune  as'^ederal  Hem  IdenUlcation  Nomber"  (FllN). 

..-  Based  on  a  care&l  study  of  tta  advantages  and  dlsadvasteges  of  bote  ■Mgclfl- 
cant*  (coded)  and  "nonsigrdfifar.f  (sequestially  cumbered)  cumbering  and 

because  dans  covered  by  military  and  industrial  spedflcatisas  vary  x  widely,  it 
is  probBhle  dat  botii  significant  and  nonsignificant  item  numbers  will  be  required. 
(Section  3.2. 8  provides  for  dm  use  of  both  significant  and  nocslgnlficant  snmbers, 
althou^  the  ez^ples  in  Figures  1  and  2  depict  only  the  significant  numbers.) 


ZHere,  "M3"  means  a  "limiting"  document  not  a  "describing"  or  "Ideatiflylna" 
one,  • 

3Here,  again,  the  MS  is  "limiting"  and  not  "describing,"  since  the  itewr  has 
already  been  d^iibed  adequately  on  the  Item  Hequiremecis  Sheet 
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Beth  significant  and  ncnsigniiicaat  nsabers  shall  he  prefixed  by  an  ’'address'* 
to  the  applicable  speoificaticn.  In  a  ailitary  speclficafion,  the  address  shall  con¬ 
sist  of; 


(1)  the  nuaerlcal  portion  of  the  specification’s  identificaticn, 

(2)  a  aark  to  indicate  a  separation  (/)  or  (-)  and 

(3)  a  nuaber  to  identify  the  partioaiar  type  or  style  of  the  item. 


rhr  exaaple,  ■575?/2*  for  the  second  s^lo  of  relay  described  by  Specification  MIL- 
H-5757;  or.  In  fee  case  of  an  NAS  (JSatiocal  Aircraft  Stanfeird)  specffication,  "NAS- 
701/2. "  When  fee  complete  specificatlcn  requirements  haw  be»  placed  on  the  Item 
Hequirements  Sheet,  a  SMcificalion  nomher  shall  be  assigned,  to^feer  wife  "/I," 
to  identify  fee  Item  Beqoireaents  Sheet  document  number.  1^  cumber  shall  con- 
stitute  fee  address'  of  i^vidual  item  numbers  on  fee  sheet  Ihe  final  portion  of 
fee  number  may  be  eifeer  significant  or  nonsignificant 


3, 1. 3  Relationship  to  Specificaticn  mL-D-70327;  Xfany  questions  have  been 
raised  recently  cooceming  areas  of  apparent  conflict  between  th^e  icstrsctiODS  and 
fee  reqairements  of  ^edficatioa  lilL-^70327,  "Drawings,  Engineering  and  Assocl 
ated  Lists."  (Jt  should  be  noted  here  feat,  if  such  eon^ots  did  exist,  there  would 
also  he  eocQicts  between  the  ”M*  manuals  and  MIL-D-70327.)  Ihese  questions 
arise  because  (1)  some  of  fee  documents  described  here  are  ^ilar  to  those  de- 
scrihed  in  UIL-D-70S27,  (2)  fee  recommended  numbering  system  differs  from  the 
system  referenced  by  UIL-D-70327  and  (3)  fee  relationships  of  elements  of  fee 
over-aU  Department  of  Defense  system  technical  docomentatton  have  not  been 
defined. 


^  remove  questions  of  conflict  between  these  instroctioas  (and  fee  various 
■U"  manaals)  aisi  Mni-I>-'70327,  it  is  recommended  that  relatioashlps  between  fee 
warloos  areas  of  technical  documentation  in  fee  Department  of  Defense  be  defined 
as  shown  on  Chart  L  ...  •  ..-''KSii.- »• 


3.2  Item  Reqoirem&nts  Sheet. 


3.2. 1  Purpose:  Hds  section  explains  and  standardizes  the  format  in  which 
an  Item  Requirements  Sheet  for  miUtaiy  parts  shall  be  prepared.  The  purpose  of 
the  sheet  shall  be  to  provide: 


(1) 

(2) 

(3) 

(4) 


A  description  of  fee  item 
A  statement  d  requirements  for  fee  item 
A  technical  reference  for  design  personnel 
An  item  number 


<,  ft  "wW- 


3.2.2  Definition:  lie  Item  Requirements  Sheet  shall  present,  In  a  simple. 


short,  clear  and  accurate  description,  the  technical  requirements  of  items  feat  are 
nsed  repeatedly,  airranged  in  a  simple  taholar  form.  It  shall  contain  fee  following 
Information:  • 


(1)  A  paragraph  referring  to  a  specification  (if  applicable)  as  follows: 

The  complete  requirements  for  procuring  /item  nam^  described  hereon 
Shan  consist  of  aH  fee  requirements  specified  hereon  and  all  fee  require¬ 
ments  specif  In  ^>ecification  /nambcrZ 


(2)  Design  and  perforajaace  (detail)  rsqulrements  peciiiar  to  the  Items. 

(3)  Reliahillty  information,  if  this  is  a  speciflcatioa  requirement. 


(4)  Complete  description  of  item,  according  to  the  Federal  Item  Iden¬ 
tification  .Guide. 

(5)  Item  numbers. 

(6)  Document  mmber  of  Item  Requirements  Sheet 

3. 2. 3  Characteristics;  The  Item  Requirements  Sheet  shall  have  &e  following 
characteristics: 


(1)  It  shall  be  the  primary  procurement  documait. 

(2)  It  shall  normally  be  used,  prior  to  the  actual  need  fOr  a  specific 
design  application,  to  describe  a  series  of  items  which  axe  similar,  nrying  only 
in  tile  gniktion  of  physical  sises  of  electrical  or  mechanical  values,  and  which 
may  be  considered  suitable  for  many  apidlcations. 

(3)  It  shall  contain  a  simple  drawing  of  the  Item,  vrtiere  feasible,  to> 

gether  with  a  tabulation  at  its  charactEristics~p^ysical  dimonsions,  electrical  and 
mechanical  values,  etc.  Configuration  dimensions  that  affect  "mating*  or  ^pli¬ 
cation  shall  be  spedfled  with  suitable  tolerances.  .  . 

-  (4)  The  size  range  or  value  range  of  the  items  listed  shall  generally 
be  limited  on^  by  tiie  preferential-values  lists  prepared  and  used  for  th^  items 
by  the  industry. 

'  •  .'5.' 

>  .  (5)  Although  the  titix^tion  will  generally  include  numbers  for  the  . 
items,  on  certain  kinds  of  Items  the  numbers  may  be  of  a  coded  type  and  so  cannot 
be  listed.  Ih  tids  case,  information  on  forming  ^m  shall  be  given  in  a  separate 
paragraph¬ 
ed)  fi  sIuU  contain  no  requirement  that  is  not  monitored  by  an  inspec¬ 
tion  specified  eitiier  on  the  Item  Requirements  Sheet  or  In  the  referenced  specifi¬ 
cation.  -  .  ■  • 

-I  _ 

(7)  It  win  normally  be  printed  on  one  side  of  an  BzlOi-lnch  vellum 
sheet  so  as  to  permit  easy  reproduction. 


3. 2. 4  Format;  The  Sem  Requirements  Sheet  shall  be  in  the  format  illus¬ 
trated  by  Figures  1  and  2. 

3.2.5  Document  Numben  The  document  number  sball  be  composed  of  the 

applicable  specification  nomber  followed  by  a  diagonal  ma;dc  (/)  and  a  "dash”  number 
(1,  2,  3,  etc.).  The  dash  numbers  shall  be  assl^^ed  sequentially  as  new  Item 
Requirements  Sheets  are  prepared.  ■  ;  - 

3. 2. 0  Bern  Numbers;  Item  numbers  sball  consist  of  the  Item  Requirements 
Sheet  number'pEm  an  additional  dash  number.  The  dash  nomber  may  be  either  a 


aonsigniftc«at  or  a  coded  number,  dependlag  upon  the  total  number  and  the  nature 
of  the  items  to  be  listed. 


t 


i 


(1)  Noosigniflcant  numbers  may  be  assigned  if  &e  items'  nature 
permits  and  if  the  total  number  of  items  is  small  ecoi^  toat  the  assignment  of  non¬ 
significant  numbers  Ttill  allow  aU  information,  including  the  item  numbers,  to 
appear  on  two  sheets  of  paper. 

(2)  If  a  coded  number  is  required  fCr  the  item,  the  code  and  me  pro¬ 
cedure  for  establishing  toe  item  number  shall  be  explained  in  a  separate  paragraph. 
(See  Figures  1  and  2.) 

,  (3)  If  it  can.te  decided  which  items  should  be  'Standard'*  at  the  Ume 
of  issuance,  then  these  items  can  be  so  Ideotifled  by  an  asterisk  or  ether  symboL 
In  this  case,  no  separate  UHitaxy  Standard  Sheet  (*llmit!ag*  document  need  be  is¬ 
sued  fOr  toe  items. 

3,2.7  Use  ^  toe  Military  Departeents;  The  Item  Beqolrements  Slieet  shall 
be  used  by  the  Miiitazy  Departments  when  they  find  It  necessary  to  describe  items 
that  can  te  readily  procured  and  are  desirable  for  repeated  use  in  their  eqpipmenis, 
both  In  new-deslgn  and  replacement  applicatfons. 


3.3  Part  Speciflcatlop. 


3. 3. 1  Purpose;  Hds  section  explains  and  standardizes  a  skeleton  format  in 
which  specifIcatlODS  for  parts  shall  be  prepared.  It  Is  not  complete  in  its^  but 
should  be  used  as  a  guide  in  the  revision  of  present  Department  of  Defense 


manuals.,,  .vt-  -  ?  '• 

3.3.2  De^tlog  A  specification  is  a  part  of  the  documentatioa  required  to 
describe  clear'y  and  accurately  the  technical  and  reUahUiy  requirements  for  any 
Item,  tnelading  (1)  prescribed  methods  of  inspection  and  testing  to  determine  that 
toe  requirements  have  been  met  and  (2)  requirements  for  packaging  and  paddng, 
marking  or  other  essentiai  characteristics. 


3.3.3  Speclflcatioig  A  part  specification  shall  have  a  heading  and  shall  can- 
slst  of  stx  numberiS'iecHons.  S  may  also  contain  appropriate  concluding  materiaL 

r  '  .  .  C  ,  V*'  -'  •  '  t,' ' ' 

Hie  titles  of  Sie  sections  shall  be  as  follows: 

■  -ihU)  Scope 
'  V/  (2)  Applicable  Documents 

(3)  R^ulrements 

(4)  Quality  Assurance  Provisiocs 

(5)  Preparation  for  Delivery 

(6)  Notes  „ 

Ihe  subject  matter  shall  be  presented  within  toe  scope  of  these  sections  so 
that  the  same  kind  of  requirements  or  information  will  always  appear  in  the  same 
section  of  every  specification.  S  there  is  no  information  pertinent  to  a  certain  sec¬ 
tion,  the  following  sentence  shall  appear  as  a  numbered  paragraph  below  the  section 
heading: 

"This  section  is  not  applicable  to  this  specification.  * 
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The  speciScatiSR  riay  also  Induce  Lhe  follcxinc  oouduci~c  ~a*'^— "al  ’s 

V),.  .  ■  . 


Appencix 

Lscex 

Supplsaent 


_  Ctass  and  Subclass:  These  Lnstructicrs  are  coooerned  iritli 

3pec^cak*ons  c-assiSed  as  outlined  in  the  &llcTing  four  subsections; 

^  specifications  are  dassitied  as  coanoditT 

spec:^t:Qns.  Comaodi^  specifications  are  divided  into  three  grouns  of  aro- 
?rassive  structar^  coapleai^— aaterials,  products  ard  equipment. '  Within  these 
groups,  part  specifications  are  classified  as  product  specifications. 

"n*  specifications  of  interest  here  are  classified  as 
speclfl^cns.  The  genera!  specification  covers  requirements  common  to 
OTmm^ties;  by  including  requirements  pertainingto  a  series  of  different 
Sts  ^  (^  specification,  changes  in  common  requirements  can  be 

e®aomically.  The  general  specification  bears  a  secordary  re- 
latonship  to  ano^  p^ary  document,  the  Item  .Requirements  Sheet,  which  con¬ 
tains  requirements  and  item  numbers,  and  it  is  referenced  on  that  document 

-  .  Subclass:  Specifications  are  classified  as  either  nerfor- 

®ance  or  design  specifications. 


. _ ...  w  Performance  specifications  express  requirements  in 

tt^rm  of  the  »tpat,  fonction  or  operation  of  a  commodity;  the  details  of  design. 
fiiW<mfton  ^fotsr=alTOr3dngs  are  left  to  the  manufacturer.  This  tyoe  of  spwffl- 
stealdjmvw  required  performance  rather  than  optimum  perfonnance  and 
would  ordinarily  be  employed  irtjen  information  on  design  details  is  not  essentiat 

„  _ ^  ,  C2)  Design  specifications^  contain  all  data  i!eces.«arTr  fny 

the  FTT^ction  tbe  items  .covered.  NbnnaUy,  this  Includes  details  of  material, 
pineal  and  comical  requirements,  weight,  size,  dimensions,  etc. 
specifications  incorporate  design  requirements  by  reference 
to  design  drawings.  Design  specifications  establish  the  exact  features  of  design  to 
te  used  la  the  manufacture  of  a  product,  exactly  as  a  production  drawing  estab¬ 
lishes  the  features  of  limitations. 


When  other  than  over-all  system  interchangeability  is  affected  and  it  Is  neces- 
sa^to  si^^  details  of  design,  such  as  the  Interchangeabilify  of  mli»r  component 
(so  that  the  components  of  one  manufacturer’s  product  will  be  interchangeable 
with  tixjse  of  another),  this  method  of  presenting  requirements  may  be  used.  The 
u^of  design  specifications  shall  depend  upon  the  desirability  of  controlling  the 
o^gn  in  all  respects.  They  sbo.uld  never  be  used  unless  it  is  impracticable  to 
aeCik.  the  requirements  In  a  performance  specification. 


%)esign  specifications  may  include  performance  requirements;  when  such  is 
toe  case,  extreme  care  must  be  exercised  to  ensure  that  the  design  and  performance 
requirements  are  compatible. 
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3.3.5  Geneni  lastragtlcas  on  Format  and  Style; 


3. 3. 5. 1  Size  3gd  Identifleation:  Specifications  shall  be  printed 
oa  SrlOj-inch  psper.  Ail  pares  stall  be  numbered,  and  the  pace  number  shall  ap¬ 
pear  at  the  lower  richt-barji  marcia  of  the  odd-numbered  paces  and  the  lower  left- 
hand  margin  of  fee  even-numbered  pages. 

Ihe  speclflcaticn  number  (see  3. 3. 5. 15)  shall  appear  ca  all  pages  at  fee  upper 
right-hand  margin  c£  fee  odd-numbered  pages  and  fee  upper  left-hiid  margin  of  tbs 
evKi-combered  pages. 

3.3. 5.2  pgnrtaattoru  SpelUag,  etc.:  The  United  States  Government 
Priatfag  CfCce  Style  \a7tMil  shall  be  used  as  a  guide  to  punctuation,  spelling,  word 
compounding  oapltalt?atlflR,  etc.  When  the  istormation  desired  is  not  cove^  by 
tile  (ffO  Style  XftiruaT,  W(^a^ter*s  New  International  Dlctlocary  (Unabridged)  shall 
be  used. 


3. 3.  S.  3  AbhreTlatioDS  and  Symbols;  The  applicable  military  stand¬ 
ard  abbreviations  and  symbols  shall  be  used.  Ibe  only  abbreviatiOEis  employed 
shall  be  those  in  common  usage  and  not  subject  to  misinterpretation;  and  they  shall 
be  used  only  wfeen  they  ^fect  a  genuine  saving  In  space.  ^Xtords  and  terms  that 
s^dom  appear  should  not  be  abhieviated.  The  first  time  an  abbreviation  Is  used  in 
text,  it  shall  be  placed  in  parentheses  and  shall  be  preceded  by  the  word  or  term 
spelled  oat  In  full,  e.g;,  pounds  per  square  inch  ^1).  This  rule  does  not  apply  to 
ahbreviaticBS  used  tor  tite  first  time  in  tables  and  equations. 

The  only  symbols  feat  should  be  used  In  text  are  *+,*  and  to  express 
ranges  or  tolerances.  Other  symboto  may  te  us^^^^^nations  and  tables. 

3. 3. 5.4  Itougaphs:  Each  i^iragraph,  or  general  heading  for  a  sub¬ 
paragraph,  shall  be  given  a  number,  and  these  numbers  shall  run  consecutively 
vitidn  each  section.  Eacfe  puragraph  and  subparagraph  shall  be  given  a  heading; 
this  helps  restrict  the  contents  to  pertinent  information.  Tte  same  heading  shall 
not  be  repeated  In  the  main  paragraphs  in  a  section,  although  the  use  of  duplicate 
Subpara^aph  heachngs  under  different  paragraphs  may  sometimes  be  unavoidable. 

The  sequence  of  sentences  within  a  paragraph  and  of  paragraphs  within  a 
section  should  be  logical,  so  that  the  relationship  of  the  document’s  parts  is  clear. 

3. 3. 5. 5  Cress  Heferences;  Crc»s  rrierences  can  clarify  the  rela¬ 

tionship  of  parts  wiBrin  fee  specificatiocs  and  may  help  to  avoid  inconsistencies  and 
mmecessaiy  repetition,  to  referring  to  paragraphs  within  the  specification,  only 
the  applicable  paragraph  number  sh^  be  use^  the  word  ’’paragraph”  shall  not 
appear.  r  ”,  -  ' 

3. 3. 5. 8  References  to  Otiier  Doeonects;  The  reason  for  referring 
to  other  documents  is  to  eliminate  the  repetition  of  requirements  and  tests  that  are 
adequately  set  forth  elsewhere.  While  It  is  generally  undesirable  to  repeat  in  the 
specification  anything  feat  spears  in  a  referenced  document,  repetition  is  some¬ 
times  permissible  if  the  specification  is  thereby  clarified.  For  example,  a  re¬ 
quirement  In  a  referenced  document  cay  be  repeated  in  section  3  of  a  specification 
(provided  feat  the  excerpt  is  brief)  la  order  to  have  a  requirement  corresponding  to 
a  test  procedure  spectR^  in  section  4  at  that  specification. 
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Siace  para^rsph,  table  or  figure  uuxbers  tear  be  changed  in  subsequent  re- 
Tlsions  of  a  referenced  document,  descriptive  terms  rather  than  such  numbers 
shall  be  used.  Bovever,  test-method  numbers  shall  be  used,  e.  g..  Standard  MIL- 
STD-2G2. 


i 

i 


t 


t 

I 

I 

I 


Care  should  be  tiken  to  cover  in  the  specificatica  any  special  details  called 
for  by  an  ap-plicnbla  icoumeat.  Sinca  a  salf-ccutalsicvl  specilicalina  is  more  usable 
than  one  requiring  rrference  to  a  number  of  documents  (which,  in  turn,  generally 
refer  to  several  more),  references  shall  be  restricted  to  documents  iisat  are 
specifically  and  clearly  applicable  to  the  specificadcc. 

3. 3.  S.  7  Commonly  Used  Words  and  Phrases;  With  respect  to  cer¬ 
tain  words  and  phrases  that  are  used  repeatedly  in  all  speeiflcaiioas,  the  following 
rales  shall  be  observed: 

(1)  and/or  —  Hie  use  of  this  phrase  should  be  avolded- 

(2)  as  specified  la  ) 

conforming  to  the  requirements  of  )  —  These 
In  accordance  with  the  reqnirements  of) 

phrases  shall  be  used  in  citing  applicable  documeots. 

(3)  shaU  ) 

?  should,  may)  —  The  word  shall  shall  be  used  tbrough- 

wlil  J 

oat  die  speclflcatioa  wherever  the  statemeit  is  intended  to  be  binding  on  die  con¬ 

tractor  or  vendor.  The  words  should  and  may  shall  be  used  in  siaieoieits  diat  are 
not  mandatory  in  essence.  The  word  will  shall  be  used  in  a  declaratton  of  porpose 
on  the  part  of  the  porebaser  or  to  state  an  expected  resolt. 

In  negative  statements,  the  phrase  is  not  required  shall  be  used  instead  of 
shall  not  be  required. 

(4)  specification ) 

towing  )  —  These  words  shall  be  capitalized  only 
bulletin,  etc.) 

irtien  tbey  lmme<flately  precede  the  designation  of  the  deenment,  for  example,  ■This 
specification  supersedes  Speclflcatioa  MIL-3-1001."  .  . 

(5)  ^ecifledin  )  __  phrasf  ^  shall  be  used 
for  compliance  with) 

In  references  to  another  paragraph  within  the  specification.  When  a  figure  in  t'.3 
specification  is  referenced,  the  phrases  shown  on  or  specified  on  shall  be  used- 
For  the  sake  of  achieving  untformify  and  exactness  throughout  the  specification,  the 
word  specified  Is  generally  preferable  to  others  such  as:  prescribed,  described, 
established,  designated,  indicated, 

(0)  unless  otherwise  specified  —  This  phrase  shall  be  used 
only  when  It  Is  possible  to  clarify  its  meaning  by  adding  la  the  purchase  order  or 
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herein  or  ooe  or  more  specific  paracnph  ujmbers  In  the  specification.  When  ssed, 
the  phrase  (and  accompanying  refereaca)  shall  he  placed  at  the  beginning  of  the 
s^tence,  ifpo^ble. 


(7)  Id.  stating  positive  liaitaticns,  the  phrase  should  be  ’The 
diameter  shall  be  net  greater  than - • 


9. 3. 5.3  Tbieranees;,  Tbleraaras  shall  be  specified;  except  wesa  a 
maxlmiim  or  minimum  value,  or  both,  are  cccsidered  prsfsrahle  or  Then  cc^  an 
approximate  value  is  required.  The  use  at  S»  symbol  shall  he  limited  to  the 
expression  of  tolerances  from  a  specified  value.  Generally,  tolerances  stall  be 
expressed  in  the  same  terms  as  the  specified  value,  3md  thqy  should  be  consistent 
with  respect  to  sigrdfleant  figures;  the  reader  should  not  be  unnecessarily  required 
to  work  arithmetic  problems. 


’  S.8.5,9  Definitions:  The  incljslon  of  definitions  in  specifications 
can  often  he  avoided  if  the  requirements  are  properly'  stated.  When  the  meaning  of 
one  or  more  terms  most  be  established  in  the  specification,  definitions  stall  be 
placed  in  the  text  iriiere  they  are  mo^nseM  to  the  reader. 

3.3.5.10  Information  on  Contractual  and  Administrative  Matters: 
fisformation  ti»t  is  goierally  not  essential  to  the  manufacture  and  testing  of  the  com¬ 
modify  shall  be  pla<^  in  section  6  only,'  and  it  shall  be  restricted  to  what  is  con¬ 
sidered  really  taportant  to  the  user  of  the  specification.  • 

>'  v3.3. 5. 11  Figures;  A  figure  is  a  plctiire  or  graph  that  represents  a 
clearer  and  niore  acqirate  descrlp&Q  than  can  otherwise  be  provided.  When  used, 
a  figure  constitutes  an  Ihiegral  part  of  tiie  reqotremene  at  a  specification.  (Fig- 
ores  should  not  be  eoafdsed  with  numbered  and  dated  drawings,  which  would  be 
listed  in  section  2  as  references  onfy.)  ... 

,-.v'  'H' 

Each  figure  shotdd  be  looted  follow^  or  wli^  the  paragraph  containing 
a  reference  to  it  All  data  on  a  figure  shall  be  clearly  relafa^  to,  and  consistent 
with,  the  text  of  the  associated  paragraph.  AH  figo:^  shall  be  titled,  and  they 
shall  be  consecutively  numbered  with  Arable  numerals. 


.'3. 3. 5. 12  Tables;  A  table  is  as  orderly,  concise  arrangement  of  data 
in  lines  and  columns  and  should  be  used  when  data  can  thus  be  presetted  more 
clearly  than  in  text  The  ctmtenis  of  a  table  sboold  be  organized  and  arranged  to 
show  clearly  the  significance  and  relatiooshlp  oi  the  data.  Whenever  possible,  tbe 


basic  elements  to  idtich  data  in  other  coltuons  relate  borinonta^  should  be  placed 
la  the  first  column.  .  ^  i 


A  table  should  be  locate  following^  or  within,  Q»  paragraph  containing  a 
reference  to  it  Data  included  in  tbe  text  of  that  paragraph  slkll  not  be  repeated  in 
the  table,  and  Use  table's  content  shall  be  restricted  to  data  pertinent  to  the  associ¬ 
ated  text  Each  table  shall  have  a  title  inolcatire  of  Its  content;  this  helps  avoid 
tbe  error  of  Izxladlng  unrelated  data.  All  tables  shall  be  conseentively  numbered 
with  Roman  numerals. 


(For  iitiormation  on  footnotes  to  tables,  see  the  following  paragraph  3. 3. 5. 13.) 
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3. 3. 5, 13  Footactes:  Pcotaotes  to  lie  text  should  he  used  spariagjy. 
Hieir  purpose  Is  to  convey  additicrjd,  aonesseatisl  infbrtsetlca  ttat  is  net  prop»!y 
a  part  c£  tte  speciRcatioa’s  retirements.  Tfiea  such  infcrmatica  must  he  iaclnded. 
It  can  often  be^iacoiporated  as  a  paragraph  in  ^tioa  S  cf  the  specification,  aad  a 
reference  to  it  can  he  appropriately  located  elsewhere  if  necessary. 

Fcctuwtes  to  test  sliall  be  cccsecutively  numbered  with  Arabic  numerals 
terougbout  the  speciScatioa,  and  each  shall  ^^rear  on  toe  page  containing  the  refer* 
enca  to  it 


Footnotes  to  tables  may  contain  mandatory  infbrmatioa  ttat  cannot  be  pre¬ 
sented  as  data  within  a  table.  'They  shall  be  nambered  separate  for  Mch  table  and 
shall  be  placed  within  the  lines  enclosing  it  ... 

3.3.5.14  Language  Style:  Ihe  paramount  ccnsideratioa  in  a  specia- 
catlon  is  its  technical  essence,  and  this  should  be  presented  in  language  free  of 
vagne  smd  ambiguous  terms  a:^  using  the  simplest  words  and  phrases  that  will  con¬ 
vey  toe  intended  meaning.  Stipulation  of  essential  informatioa  shall  be  complete, 
whether  fay  direct  ezpositozy  statements  or  reference  to  other  documents.  Consist¬ 
ency  in  terminology  and  organlzatioa  of  material  will  contribute  to  the  speciScaticu's 
general  clarity  and  usefulness. 

3. 3. 5. 15  Specigcatica  Number:  lie  specification  number  shall  be 
established  according  to  the  appropriate  one  of  the  two  following  procedures: 

(1)  fiainstry  specificaticass:  lie  number  shall  be  prepared 
by  using  a  distincttve  group  of  letters,  a  hyphen  (dash)  and  a  sequ^fially  assigned 
dash  number.  Examples  are  NAS-7,  SMC -2,  SAE-43. 

(2)  Poiure  military  specifications:  The  identification  num¬ 
ber  shall  be  prepared  ijy  using  "MIL-,"  plus  the  letter  designating  the  type  of  com¬ 
modity  covered  by  ti>e  specification,  plus  the  4-dlglt  Federal  Stock  Code  assigned 
to  the  Item  covered  by  die  specification,  plus  a  seguentiany  assigned  number,  e'.g., 
UIL>M-61051,  to  identify  the  first  specification  th^  would  be  written  fbr  "Motors, 
electrical, "  whose  Federal  Stock  Code  is  61C5. 


3. 3. 6  Heading;  The  specification  headisg  consists  of  the  following  parts: 


(1) 

(2) 

(3) 

(4) 


Security  classification 
Number  and  approval  date 
Supersession  data 


Tlile 


3.3. 6.1  Security  Classifleatiog  g  ti»  material  in  a  specification 
tells  within  the  category  of  security  information,  as  (Mined  'py  Department  of  De¬ 
fense  regulations,  the  proper  security  classification  shall  be  determined  and  printed 
In  capital  letters  not  less  than  one-fourih-isch  high  at  toe  top  and  bottom  of  each 
page,  te  addition,  toe  following  statement  shall  ie  printed  at  tiie  bottom  of  toe  first 
page: 


This  document  contains  Information  affecting  the  national  defense 
of  toe  United  States  within  the  meaning  of  the  Espionage  Laws, 
Title  18,  U.S.C.,  Section.*;  793  and  794.  The  transmission  or 
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the  revelation  cf  its  cor.ter.*^  in  ar^'ntanner  to  an  amathorised  person 
is  prohibited  by  la». 

3. 3. 6. 2  Kaaber  and  Aanrcval  Date:  The  zatmber  of  the  s^ifloatioa 
(see  S.  3. 5. 15)  shall  be  placed  IntnediateiT  below  the  top  nargia  and  ir-side  the 
ri^t-band  aargin  of  the  first  pace.  The  date  on  vrMch  the  speciScatioa  was  ap¬ 
proved  shall  be  placed  on  the  next  line  below,  expressed  as  follows;  day  of  a6nth» 
acnth  ^d. year  (e.g.,  21  Jane  iStM). 


3. 3. 6. 3  Si^rsesslon  Data:  When  applicable,  the  word  *SU?SH- 

SEECvG*  and  the  number(s)  ana  ciate(s)  cf  supers^ed  specification(s)  shall  be  placed 
on  consecutive  lines  below  tla  approv^  date.  Vben  sore  than  thr^  specificatiocs 
are  superseded  or  when  a  speeiScadon  is  superseded  in  part,  the  stataaent  "(See 
section  6,)*  shall  be  placed  below  the  word  "SUPSKSSDDKJ"  and  the  pertinent  in¬ 
formation  shall  be  placed  in  section  5.  ' 

3. 3. 6. 4  Title:  The  title  shall  consist  of  the  basic  name  of  the  com¬ 
modity  or  process  covered  by  the  specification,  followed  by  the  minimum  number 
of  modifiers  necessary  to  distiogoish  the  specification  from  others  on  similar  sub¬ 
jects.  The  item  name  of  the  commodity  si^  be  in  accordance  widi  the  Federal 
Item  Idmitification  Guide.  The  plural  form  shall  be  used  if  the  specification  covers 
more  than  one  ^pe,  class,  etc. ,  of  commodi^  or  process;  otherwise,  the  singular 
form  is  used  except  iriien  the  only  form  of  the  word  is  plural. 

3.3.7  Section  1,  "Scope": 

3. 3. 7. 1  General:  General  Information  concerning  the  applicability 
of  fee  commodity  or  process  covered  by  the  specification— and,  when  necessary. 

Its  specific  detailed  commodity  classification— shall  be  placed  in  the  appropriate 
subdivisions  of  section  1.  Sawever,  information  properly  belonging  in  other  sec¬ 
tions,  such  as  detail  requirements  or  intended  use,  shall  not  ^^sear  in  section  1. 

3.3. 7.2  Statement  of  Scope:  The  first  paragraph  of  section  1  shall 

contain  a  brief  statement  of  fee  specification's  scope;  this  shall  consist  of  a  clear 
concise  abstract  of  fee  specification's  coverage  and  may  include,  whenever  neces¬ 
sary,  informatioa  on  fee  use  of  fee  product — other  than  specific  and  detailed  ap¬ 
plications,  which  are  more  prop^ly  a  part  of  section  6.  This  statement  shall  pro¬ 
vide  a  complete  ^  comprehensive  general  description  of  fee  product,  in  terms 
easily  interpreted  by  manafacinrers,  contractors,  suppliers  and  otters  familiar 
wife  the  sq^pUcable  terminology  and  trade  practices.  ■  /- 

^lecifications  for  items  of  established  reliability  shall  define  in  this  sectisn 
the  bases  for  fee  specified  reliability  levels,  e.  g. ,  T  percent  per  1(X  hours  at  X 
percent  confidence  leveL  ,  , ' 

3. 3. 7. 3  dassifleation:  The  second  paragraph  of  section  1  sl^  con¬ 
tain  classification  designations;  whenever  practicable,  those  previously  established 
should  be  continued.  H  dances  are  desirable,  reference  should  be  made  to  section 
8,  which  should  Include  information  relating  the  new  designations  to  the  prs'rious 
ones.  The  designations  established  In  section  1  shall  be  used  consistently  through- 
oot  the  specification.  When  only  one  classification  Is  covered  by  the  specificatio-i, 
tW-’;  inforujation  shall  be  included  in  fee  first  paragraph  of  section  1,  and  the  clas¬ 
sification  ;vLragraph  shall  be  omitted. 
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(1)  Codisg:  2  coding  is  used  on  the  ^plicable  item  requlr«' 
mests  sheets  as  a  part  of  the  item  numbers>  it  should  be  explained  in  the  class^' 
cation  paragraph. 


(2)  'I^rpes,  classes,  grades,  etc. :  One  or  more  of  &e 
classificatiQn  terms  drfiaed  in  (a)  through  (f),  •afclch  follow,  may  be  us^  to  classi^p 
the  commodity.  The  significance  of  each  desicnatioa  used  should  he  explained 
briefly  in  the  classtHcadoa  paragraph. 

(a)  "Type"  implies  differences  In  like  commodities 
with  respect  to  design,  mod^  shape,  etc.  ’QFPe  shall  be  designated  by  Homan 
namerals,  for  example,  "type  L" 

(b)  "Class"  implies  differences  in  mechanical  or  ofiier 
characteristics  of  commodities  with  the  excepdoa  of  those  that  constitute  a  differ- 
eoee  in  qtalltT.  Class  shall  be  designated  by  Arabic  numerals,  for  example,  "class 
1." 


(c)  "Grade*  implies  differences  in  (joality  of  a  com¬ 
modity  and  shall  be  designated  by  capital  letters,  for  example,  "grade  A. " 

(d)  "Composition*  shall  be  used  to  differmstiate  com¬ 
modities  Qat  are  classified  by  their  chemical  eompo^tion^  The  designations  shall 
be  in  accordance  with  the  applicaUe  trade  practices  whenever  feasible. 


design  oo:  appearance. 


(e)  "Style*  Rhall  be  used  to  designate  a  difference  in 


-  -4  (f)  other  terms  it  the  foregoing  terms  do  act  ade- 

(pately  describe  or  classify  the  differences  in  commodities,  other  terms  may  be 
used,  far  example,  color,  form,  weighty  size,  power  supply,  temperature  rating 
ccaiifftioa,  unit,  enclosure,  rating,  duly,  insulation,  kinc^  variety,  etc. 


(3)  Failure  rates:  The  specific  applicable  failure  rates 
should  be  indicated,  together  with  any  required  symbols  for  their  designations  in 
Item  numbers. 


3.3.8  Section '2,  "Applicable  Documents":  Section  2  shall  contain  a  list  of 
aH  the  documents— and  only  those— that  are  referred  to  In  sections  1,  3,  4  and  5 
of  die  ^edScation.  References  appearing  on  figures  shall  be  includ^  but  those 
spearing  cn  supplementary  documents,  such  as  item  requirements  sheets,  shall 
not  be  included.  The  list  shall  be  arranged  (1)  by  ^e  of  document  (specifications, 
etc.),  (2)  by  series  under  each  type  (military,  etc.)  and  (3)  by  document  number 
under  each  series.  The  sequence  of  listing  by  series  shall  be  as  follows: 

Federal 

unitary 

Air  Force-Navy  Aeronautical 
U.  S.  Army 
U.  S.  Navy 
U-  S.  Air  Force 
Natiscal  Bureaa  of  Stancterds 
Nongovernment  organizations 


3.3.3  3gct:ca3,  "Reqairgments*: 


3. 3. 3. 1,  Gaceal:  Section  3  shall  set  forth  aH  essential  re-iuiremeats 
for  the  physical  and  perfarTnaace  characteristics  of  the  ccaimodity  covered  by  the 
speclflcaticn.  The  content  shill  be  M  clearly  and  concisely  worded  as  to  provide  a 
definite  basis  for  rsfectica  of  *he.  commodi^  if  aay-^uirea^t  is  not  met  ’Sh«5 
both'a  general  spcciflcatioc  an-I  several  item  requirements  sh^ts  are  prepared  to 
cover  several  type^  ela.sses,  etc.  of  one  eoseodity,  the  requirements  applicahle 
to  all  types,  classes,  etc.,  are  placed  in  sectfca  3  ^  the  general  specification,  aad 
the  requirements  amicable  only  to  indiyldcal  types,  classed  etc.,  are  placed  ca 
the  iacttvldual  item  requliements  sheets.  ^tSon  3  shall  include  a  statement  of  re¬ 
quirements  covering  information  outlined  in  3.  3. 3. 2  through  3. 3. 9. 11  (irtiich 

follow),  as  ^iicalde  to  the  specification. 


3.3.9.2  Detail  aequirements  for  Ihdlvidual  Items:  Requirements  for 
individual  items  shall  be  placed  on  item  re<pdrements  sheets,  and  the  first  para- 
gr^  of  secticn  3  shall  specify  this  as  follows: 

il  Detail  requirements  for,  individual  /ebmmc^tyZ  De¬ 
tail  re^reS^S’^ncinSngfldtai^ratelivSsJ'orexcept- 
HnTis  alpUcahle  to  pai^nlu  /ebamodi^Z  shall  be  as 
specified  In  foe  iqpHcable  item  requirements  shret  In 
the  emit  of  any  axfUct  between  requirements  of  this 
spedCcatloa  and  item  requirements  shee^  the  latter 
slmU  govern. 


.~.3.S.9.3  Qoalfflratton:  Whai  qnalifiration  inspections  are  required 
fay  section  4  of  the  specification,  the  second  paragraph  of  section  3  shall  be  as 
follows:  ••  . "• 


■-8.2  OnaUficatiorL  ^mmodi^farnlshed  under  this 
spedSoSonsSa  be  a prodnct  wWcfa  has  beenjtested  and 
has  passed  the  qualification  tests  specilled  In  ^appropriate 
subparegraphs  of  section^ 


3. 3. 9. 4  Material:  RequlremeEls  covering  the  materials  or  parts  to 
be  used  in  the  commodity  shall  be  presented  under  the  hiding  "Material,  ”  except 
where  it  is  more  practicahle  to  include  the  Information  in  other  paragraphs.  When 
It  is  necessary  to  spedtj  in  detail  only  one  material  or  part  of  the  mate^ls,  the 
following  general  main  paragraph  may  be  used:  ,, 


^.rj  Ihe  material  for  each  part  shall  be  as  specified 
herein.  Bbwever,  irtien  a  ddSslle  material  is  not  speci¬ 
fied,  a  material  shall  be  used  ahich  will  enable  the  ^m- 
mok&jj  to  meet  the  performance  requirements  of  tl^ 
specification.  Acceptance  or  approval  of  at^  consUtuent 
material  shall  not  be  construed  as  a  guarantee  of  foe 
acceptance  of  the  finished  product. 


3. 3. 9. 5  Chemical  and  Piyslcal  Properties:  When  applicable,  such 
properties  as  composition,  ccnceniratloD,  degree  of  acidity  or  aliaiicity,  bardress, 
tensile  strength,  elongation,  specific  gravity,  etc.,  may  be  specified  in  defoll  In 
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sectica  3.  In  cocaracity  specifications,  ti^e  shcold  be  satparagraphs  under 
•Xiaterial";  In  rateria!  s^ificaticcs,  they  should  be  main  parasra^  with  apprs- 
priate  headincs. 


3. 3. 9, 5  Design  and  Ccsstruetioa:  General  reqairemeats  for  de^ga 
and  ccastnction  may  often  be  covered  Urcely  by  figures  and  tables  in  the  general 
spccificaticn.  Deiaii  requirements,  as  physical  dimensions,  tabulation  of 
values,  etc. ,  shall  be  presented  in  lodividtal  item  requirements  sheets. 

3, 3. 9. 7  SiI^LSurements:  Hequirements  with  regard  to  dlmensioo, 
capacity,  size,  volume,  temperature,  etc.,  shall  expressed  in  units  according 
to  established  practice..  Tolerances  shall  te  specified  where  applicable  and 
be  followed  by  gage  sozaber  designations  in  parentheses. 

3. 3. 9. 9  Performance:  Requiremesis  speclQrlcg  the  performance 
expected  cf  a  commodity  may  be  presented  ^  separate  paragraphs  or  subpara¬ 
graphs  under  the  headurg  "Performance.*  Such  zequiremaats  shall  be  supported 
by  corresponding  test  procedures  in  secUdn  4.  ..  i  ■ 

3. 3. 9. 9  Welqfet.  Color  and  Finish:  When  such  inibrmatloa  is  re¬ 
quired,  it  should  be  stated  in  separate  subparagraphs  under  the  beading  "D^gu 
and  Construction."  ilhe  ^secified  colors  and  finishes,  should  generally  be  in  ac¬ 
cordance  with  existing  standards  aad  specifications. 

3.3.9.10  Kame  Hates  or  Prodoct  Ifaririnqs;  hi  some  cases,  the 
name  plate  or  marking  may  be  the  only  means  of  Idmitifylng  the  product  which  is 
Important  from  die  standpoint  at  stock,  replacement  and  repair.  All  requiremesis 
pertaining  to  name  plates  or  markings'  shall  be  placed  uzder  the  appropriate  headtog^ 
with  reference  to  aj^licahle  specifications,  drawings  or  standards. 

3. 3. 9. 11  Workmanship:  Requirements  relating  to  the  desired  stand¬ 
ard  of  workmanship  and  to  uniformity,  defects  and  the  general  appearance  of  the 
finished  product  sl^  be  included  in  a  paragraph  headed  "Workmanship." 

3. 3. 10  Secticn  4,  "Quality  Assurance  Provisions"; 

3. 3. 10. 1  General:  Sectioh  4  shall  contain  complete  and  detailed  in¬ 

formation  on  sampling,  icspectton  and  test  of  commodities  presented  for  qualifica¬ 
tion  or  acceptance  to  determine  their  conformance  to  specified  requirements,  tm* 
section  shall  contain  test  procedures  supporting  and  corresponding  to  the  reqilre- 
ments  stated  in  section  3,  and  wheoever  practicable  they  shall  be  arranged  in  the 
same  order.  _  -- 

When  otoer  specifications  or  standards  covering  sampling.  Inspection  or  teste 
are  referenced  to  maim  bbem  a  part  of  this  section,  any  detidls  specified  by  the 
applicable  document,  such  as  requirements  tor  methcc^  procedure,  conditions, 
mounting  or  measurements,  shall  be  specified.  None  at  the  referenced  materiial 
should  be  unnecessarily  repeated.  ^  • 

3.3.10.2  Classification  of  Inspectiocs;  The  first  paragraph  In  section 
4  shall  Itemize  the  classificaticns  of  inspections  included  in  the  specification.  The 


classiflcatioas  "qualificatloiilaspecticn,"  "acceptaace  Inspectlca*  or  "fallure-raie 
llispectioa"  shall  be  used,  as  applicable.  Pertlrent  defiaitlons  are  as  fbllows: 


(1)  fci^ectioa  means  the  examiaatioa  (iaeludlag  testing) 
of  supplies  and  services  (lacludiag,  when  appropriate,  raw  materials,  componess 
a:^  iaterraediate  assemblies)  to  determine  wheUier  the  supplies  and  services  ccsa- 
form  to  contract  requlremeats,  which  include  all  applicable  draarincs,  specific  iica* 
and  purchase  descriptSooi.  • 


(a)  Siamination  is  an  element  of  inspection;  it  ocasiEts 
of  the  lavestigatiCB  (vithcat  the  use  of  special  laboratory  appliances  or  procedures) 
of  supplies  a:^  services  to  determine  their  conformance  to  those  specified  require^ 
m^ts  that  can  be  foereby  determined.  Examination  is  generally  nondestractive  and 
inclcceS"but  Is  not  limited  to— visual,  auditory,  olfactory,  gustatory,  tactile  and 
other  kinds  cf  examination,  as  well  as  gaging  measurement  and  simple  physical 


(b)  Testicq.  also  an  element  of  inspection,  generally 
consists  of  determining  by  technical  means  the  physical  and  chemical  properties  or 
dements  of  materials  and  supplies,  or  of  their  components,  and  involves  not  so 
much  personal  judgment  as  the  appUcatioa  of  established  scientiflc  principles  and 
procedures. 


(2)  Qualificatioa  inspection  is  the  examination  and  testing 
of  a  product  to  determine  whether  it  conforms  to  aU  qualification  reqdinments  of 
the  specification. '  Ihe  objective  of  this  inspection  is  normally  to  gain  approval  of 
tite  commodity  as  a  qualified  product,  either  on  an  approved  sources  of  supply  list 
or  on  a  company  qualified  products  fist  If  no  qualification  inspection  is  required^ 
it  Shan  be  so  stated  la  the  first  paragraph  of  section  4. _ _ _ U  -  -  ~  -v 


... (^)  Acceptance  inspection  consists  of  examination  and  test* 
Ing  to  determine  adiether  the  commodl^  conforms  to  certain  specfiled  reqoiremcst^ 
and  teis  Inspectioa  serv^  as  a  basis  for  acceptance. 


Failare-rate  Inspection  is  the  examination  and  testing 
of  items  to  enable  the  accumulation  of  life-test  data  over  an  extended  period  of 
time.  These  data,  gei^rated  from  acceptance  testing  and  an  extension  of  those 
tests,  are  used  in  determining  the  itenas'  specific  failure  rates.  .  . 


3.3.10.3  Test Conditighs,  Equipment,  Facilities,  etc.;  Information 

of  Hris  nature  relating  to  all  tests  shall  be  ^>ec1fied  under  appropriate  paragraph 
headings.  _  . _ 

3.3.10.4  Qualification  iaspection:  The  following  Information  shall  be 
covered  umier  this  heading,  with  appropriate  subparagraphs:  essential  information 
ffny«»rTd"g  the  nnofoer  and  characteristics  of  specimens  that  constitute  a  sample^ 
the  test  data  required  from  the  manufacturer,  the  test  routine  or  sequence  and  foe 
basis  for  refusing  quallflcatloa  approvaL  A  complete  list  of  the  qualification  in¬ 
spection  examinations  and  tests  required,  as  well  as  information  on  sequence, 
grouping,  etc. ,  shall  be  provided  In  a  table;  an  Inspection  for  every  requirement 
established  in  section  3  shaE  be  Inelnded.  The  table  will  also  generally  serve  as 
an  jnrUrr  to  all  the  requirements  In  section  3  and  the  corresponding  test  procedures 
in  section  4. 


3.3.10.4.1  Group  C,  Periodic  Re-^vtliatisa  laspectlon: 
leets  performed  «s  part  of  a  procurement  action  specifically  on  a  •tlae"  rather 
tlmn  'let*  basis  shall  be  considered  periodic  re-evaluation  inspeeticn.  (See 
3.3. 10. 5  for  groups  A  and  B. }  These  tests  are  Intaoded  to  ascertain  whether  prod- 
prfs  conforming  ts  design-standards  (group  A)  can  vithsond  certain  envlronmeBtal 
cceditions  to  which  they  may  be  subjected  in  operatfon.  They  include  envirmunental 
ccnditicniag',  e.g.,  subjection  to  shock,  vibraticn,  temperature  variations,  etc., 
cr  after  i&ch  group  A  evaltattons  are  repeated  to  dstset  sny  change  In  the 
product  that  would  affect  Ifo  ability  to  continue  meeiiag  the  qualification  Iz^pectioa 
requirements. 

3. 3. 10. 5  Acceptance  Inspection:  Vbee  feasible,  examinations  and 
tests  cocstitating  acceptance  inspection  shall  be  brokes  down  into  groups.  The 
grouping  shall  be  generally  based  on  differences  in  sample  slee  needed  to  obtain 
the  desired  assurance  of  quality,  the  duration  and  destruettveoess  of  the  tests,  etc. 
thader  each  group,  the  following  information  shall  be  organixed  under  appropriate 
subparagraphs:  sampUag  procedure,  criteria  for  acceptance  or  rejectfon,  dUsposi- 
tfon  of  speciffloxs  and  actioa  to  be  ta^  if  the  sample  is  rejected.  Any  restrictioas 
relating  to  the  fomatlaa of  lots  (types,  specific  charadteristles,  processings  etc.) 
shall  be  specified  t\  the  first  subfaurayaph  under  Bds  heading,  since  Qte  iniorma- 
ttoa  would  be  i^]plla\ble  to  all  groups.  A  table  listlsg  Qm  required  tests  should  be 
included;  toe  test  soquence  may  or  not  be  Important,  as  indicated.  All  examinations 
and  tests  listed  under  quallficatloa  inspectioa  (3.3.10.4)  shall  be  included  in  the 
test  groups  A,  B  and  C.  The  performance  at  all  three  groups  of  tests,  therefore, 
wOl  automatically  ensure  conformaz^ce  to  qualification  inspection  requirements. 

(For  group.C  tests,  see  3. 3. 10. 4.) 

Group  A  examinatlODS  and  tests  are  intended  to  detect  devia¬ 
tions  from  design  standards  that  are  attributable  to  manofocturlng  error.  Each 
or  test  In  this  group  Inwjlves  a  measurement  or  a  comparison  with  a 
deslga standard.  y. ,  • 

■  i  Group  B  tests  (life)  are  Intended  to  ascertain  whether  jaod- 

ttcts  toat  conform  to  design  standards  (group  A)  can  satisfactorily  perform  Vbkr 
intended  fonetloa  throu^out  their  expected  lives.  These  tests  sped^  a  number  at 
hours  or  cycles  of  functional  oper  -Mon,  during  or  after  which  certain  group  A 
evaluaticns  are  repeated  to  detect  any  changes  In  the  product.  (The  test  parameters 
are  adjusted  for  a  suitable  rate  in  accordance  with  section  2  of  Volume  H.) 

S.^10.6  Failure -Rate  Inspection:  This  paragraph  shall  contain  essen¬ 
tial  izdormatica  scacer.’<'ng  the  mainteziance  of  records  of  acceptance  life  tests  (In- 
the  nzimber  of  Iwms  tested,  the  number  of  failures  and  the  times  to  faihire}; 
a  provisica  toat  some  percentage  of  the  lot  acceptance  Ufo  tests  be  continued  beyond 
the  end  r*  the  accejitance  testing  period  to  a  znarfmom  length  of  time  determizad  by 
toe  expe-*'-vd  life;  and  instructions  for  the  periodic  computation  of  the  probable 
faUore  r^-.ts  at  a  high  level  of  confidence.  The  specification  may  provide  for  the 
maintenance  at  charts  or  tables  as  an  alternative  to  the  computation.  (The  test 
param-  ters  azre  adjusted  for  a  suitable  failure  rate  in  accordance  wito  sectiozi  2  of 
Volume  H.) 
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S.  3. 10. 7  SUtlstiad  SaapUsg  Prcceduras;  Whea  proceduras  ara 
slrad  fer  ittrlbutss  sasspiis?,  Suaclari  nay  be  «ferescad,  and  tie 

acceptable  ^aality  levels  shall  be  specifled.  When  there  is  a  seed  for  lifa-tast  or 
Mure-rate  saaplinj,  the  test  pla^  shall  be  based  on  the  dxunents  found  on  page 
12  Cf  t^3  report,  Yoluae  u.  Details  ot  let  and  sample  sizes  and  the  accaptance 
cambers  may  be  presented  in  tabular  Ibrm. 


3-3.10.3  T^rrlnctics  snd  Tesb  ua»r  this  beading  scaU 

be  specifled  all  necessary  details  relating  to  examinations  and-tests  that  mist  be 
performed  to  determine  wfcelhem  the  rerj'ilremenis  stated  in  ssctiou  3  have  been  met. 
Ihe  flrst  paragraph  should  state  the  Tistml  ssd  mechanical  inspection  required  to 
determine  dat  Use  item  conforms  with  these  requirements  in  section  3  for  sMch  a 
separate  corresponding  test  procedure  is  not  specifled  else’afeere  la  section  4,  e.  g. , 
requiremeets  relating  to  material,  design,  coostmetion,  marking  and  vorzmanship. 
When  the  segoaoce  of  testiag  inelodes  *estersal*  and  Midbemal”  inspectloo,  this 
flrst  paragranh  may  be  brtd»  dove  into  subparagraphs  under  those  headings. 


Fbllovlsg  the  flrst  pr.ragraph,  there  shall  be  a  separate  paragraph  corre¬ 
sponding  to  eaf^  requirement  in  section  3  (ariih  the  axceptlon  of  those  requirements 
fbr  vfaidi  only  a  vls^  and  mechanical  lns]^tloa  is  spedfled,  as  already  stated}. 
1318  'jrerding  of  these  related  paragraphs  cf  secdoas  3  and  4  shall  be  carefully 
correlated^  Oey  shall  be  placed  in  &e  same  sequence  and  shall  bear  tee  same  br¬ 
ings.  When  gaaliflratinn  and  acceptance  Inspecdsiss  call  for  different  test  proced- 
ores,  it  is  osaaUy  better  to  present  this  Information  in  two  separate  paragraphs, 
avoiding  repetltioa  insofar  as  is  possible.  It  may  be  necessary  tc  break  dotm 
lengthy  procedures  into  apprepriately  titled  subparagraphs.  Information  on  pro¬ 
cedures  should  be  only  detail^  eaoo^  to  achieve  a  reasonable  degree  of  compad- 
hilliy  among  the  various  tespecdon  acdvldes.  ' ^ 

,  '-’y- 

..  S.i  11  Secdoa  5,  1  reparadoa  for  PellTery*;  Icformadon  relating  to  re¬ 
quirements  fbr  preserving,  padca^^  panlrlng  and  marking  the  commodity  for  ship¬ 
ment  slaU  he  iciidaded  nndtf  this  heading.  When  this  informadon  is  not  available, 
the  appUcahls  one  (d  die  foQoerisg  paragraphs  m^  be  used  here: 

The  /cbmmodl^  shall  he  prepared  for  delivery  la  accordance 
arithlhe  manufaetsrer's  standard  practice. 


or 

>  “ir  The  ^mmodl^7  shall  be  prepared  for  delivery  la  accordance 
-  '  vlBi  iosirucdois  contained  in  the.  contract  or  purchase  order.  .. 

3.3.12  Section  6,  Tfotes*:  Ko  statements  of  a  mandatory  natnre  shall  appear 
tn  dds  secdon.  When  applicable  details  of  die  commodify's  Intended  use  s)ki» 
consdtnte  die  flrst  paragrsqih  under  this  heading.  The  second  paragraph  shall  Ust 
the  information  referred  to  in  the  specifleadoa  that  must  be  for  in  the  pur¬ 
chase  order,  and  the  relevant  paragraphs  shall  be  referenced  in  ihelr  numerical 
order.  .  , 


Other  paragraphs  of  dds  section  may  contain  administrative  or  contractual 
data,  cantionary  statements  or  notes  on  application.  Definitions  should  be  placed 
in  the  text  where  they  are  most  nsefol  to  the  reader  (see  section  3. 3. 5. 9).  If 
definitions  are  broadly  ^Ucahle  or  of  only  minor  concern  to  the  reader,  they  may 
be  placed  In  this  section,  "Notes.  • 


Mll^-OOOo 
15  JUuT  125S 


MIUTARY  SPEanrATION 


CAPACITORS,  FIXED,  PAPER  (OR  PAPER.PLASTIQ 
DIELECTRIC,  DIRECT-CURRE.Vr,  ESTABUSHED  REUABUJIT 
(HERMETICALLY  SEALED  LN  METALUC  CASES) 


Tii*  iiffltml  ftrmt  •  V Sptcifkatim  WL-C-tOOt  IS  Itif  1959. 


2.01  Scop«.  -  This  supplassat  lists  ths  Itaa  Sequlrs- 
a«ats  Shosts  mich  reiersncs  this  spscifieation. 


Itea  gegaireaeata  Shssts 


0000/1  Capacitors,  iixe^,  aetal  csss,  tabular 
0000/2  Capacitors,  fixed,  metal  case,  tabular 
0000/3  Capacitors,  fixed,  aetal  case,  tabular 
0000/4  Capacitors,  fixed,  aetal  ease,  tubular 


200  Tolt,125*C 
300  Tolt,m*C 
400  Tolt,125*C 
600  tolt,125*C 


i  Fisure  3 

I  |F8C  59101 

i 

f 
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3. 3, 13  Sappleaent:  A  sup^sleme&t,  pre^Ared  In  'the  fonset  illustrtted  hy 
Figure  3  lad  listing  all  15?  types  of  comajodities  detidled  on  ft*  Item  requlrenenis 
sb^ts,  shall  be  induded  in  each  general  specification. 

3.4  Approved  Soorees  of  Sapply  for  Qcaltfied  Slectronlc  Parts  List. 

3. 4. 1  Pjgpcse:  This  sscftss  espiaiss  sad  standardizes  the  format  in  winch 
approved  sources  of  supply  for  qualified  electronte  parts  lists  shall  be  prepared- 

3. 4. 2  Content:  An  approved  sources  of  supply  list  shall  the  names  of 

manufacturers  have  beei  approved  to  sapply  the  items  specified  on  fte  item 
requirements  sheets. 

3.4.3  Format  Approved  sources  of  sapply  lists  shall  be  prepared  in  fte 
format  lUnstrated  by  Figure  4. 

3. 4. 4  Document  Number;  Ihe  docuamit  number  of  the  approved  sources  c£ 
supply  list  shall  consist  of  tbe  document  number  asslgi»d  to  fte  Item  requirements 
sheet,  preceded  by (s.g.»  SS  0000). 

3.5  AppUcatjon  Data  Sheet. 


3. 5. 1  Purpose:  IMs  section  explains  and  standardizes  fte  format  In  aftlch 
applicattcp  data  sheets  for  miliiaxy  parts  shall  be  prepared.  An  application  data 
sbMt  is  a  record  of  information  on  fte  use  application  of  Items  specified  on  fte  ii^n 
requirements  sheets.  . .  -  * ^  .'i. 

.3.5.2  content  An  appHcatio'n  datai  sheet  shall  contain  the  followinir  intbnna- 
ttonr  .  ■' 

1.. (1)  A  reference  to  fte  appll&.ble  item  requirements  sheet 
r  C2}  Design  and  performance  requirements  common  to  other  similar 
Items  and  need^  for  design  selection  <  ' 

*  (3)  Bellabflity  information  (indicating  wbether'data  are  estimated) 

(4)  Information  from  (a)  the  specification  and  (b)  other  sources  tliat 
aids  In  the  proper  application  of  Items 

(5)  liie  foUowtng  statement  "TSds  document  not  to  be  used  In  pro¬ 
curement.*  . 

{«  Document mmber 

-  3.5.3  Scope:  The  application  data  sheet  shall  generally  rel^  to  a  sincfle 

specific  type  of  item.  .  r-, 


3.5.4  Use;  The  application  data  sheet  m^  be  used  to  bring  to  the  designer's 
attentioa  certain  characteristics  that  are  very  Important  (In  some  plications)  and 
the  resulting  use  Umltetions  that  are  not  monitored  by  In^ectlocs  in  fte  specifica¬ 
tion.  Ibe  sheet  may  also  be  used  to  establish  fte  boundary  limits  d  tolerance 
structure  outside  which  fte  Items  shall  not  be  used. 


3.  S.  5  Format;  Application  data  sheets  shall  be  prpred  in  the  lOrmat 
fllustrated  by  Figure  5. 


3. 5. 6  Document  Number;  The  document  somber  of  the  plication  data  sheet 
shall  consist  of  the  document  number  assigned  to  fte  Item  requinments  sheet,  pre¬ 
ceded  by  'AD*  (e.  g, ,  AD  0000/ 1).  „ 


S3  0000/1 
IS  S«pt«Bb«-  I9S9 


APPROVED  SOCfRCES  OF  SUPPLY  UST  OF 

ITEMS  QUALIFIED  mtDSR  MIL- C- 0000- SPEOFICATlCai 

CJLMCITOK,  FIXXO,  TTBOlAl,  PAPEt  OK 
PAPXx-POLTXsm  pxui  DisLScraic 


All  itsM  llstad  !i«r«iii  haw  ba«a  qualified  uader  th*  requireMBtS 
tor  the  itOM  as  specified  la  the  latest  effcctlee  issus  of  the  Itas  Xe- 
qqireseBts  Sheets.  Xevisioa  of  this  list  vill  be  issued  as  aecessary. 
The  listiac  of  aa  itas  does  aot  releaas  the  saaufactarer  trxm  ecspliance 
with  specified  requlraseots. 


I  tea 

Desisnatloa 

hbniificturer's 
Designation 
and  Item 

Requirements  No. 

FaUnre  Rats 

Leeel 

Approval 

Teat  or 
Qualiflcatios 

Isfereaes 

■aauf  aetturer  *  s 

Isae  fc  Address 

200  Tolt, 

ABe  Capacitor 

.0056  ttf 

OOOOA- 

o.n 

me  3341-1 

Coa^ssy 

to  1.0  uf 

Buassh,  1.  J. 

300  rolt. 

nQ  Kafers. 

.0047  of 

0000/S- 

l.OE 

me  3341-4 

Co^. 

to  1.0  of 

V  -  • 

».  T.,  ».  Y. 

' ' 

■?.  ■  - 

* 

•-  "'rr  , 

, 

er*  t*',  < 

..."  «  % 

'' ' 

y  , 

'  "V  * 

' 

> 
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3,3  MilliarT  Standards  Sheet. 


3. 6. 1  Purpose:  T^iis  ss^tioa  explains  and  standar<ases  tie  format  in  which 
the  military  standards  sheets  shall  he  nrscarsd. 

3. 6. 2  Content:  A  military  standards  sheet  shall  contain  only  &e  foHowincf 
information: 


(1)  A IM  of  item  numbers  selected  from  fee  anciicahle  item  require- 

(2)  A  statement  such  as  "The  following /toms7  are  standard." 

(3)  Tbe  following  statement  "This  documentaot  to  be  used  in  pro¬ 
curement.* 

(4)  Document  ncmher 

3. 6. 3  Scope:  The  military  standards  sheet  shall  identify  those  items  that 
the  Military  Services*  standardization  studies  have  shown  to  he  desirable  tor  sew 
design  whei  such  a  study  is  completed  at  a  later  date  than  that  of  the  issuance  of  fte 
applicable  item  requirements  sheet  The  sheets  shall  be  "limiting*  and  sot  *de- 
saiMng*  documents. 

3. 6. 4  Format  Military  standards  sheets  shaU.  be  prepared  in  the  format 
Ulustrated  by  Figure  6. 

3. 8. 5  Document  Number:  The  document  number  of  the  military  standards 
sheet  shall  consist  of  the  doeament  number  assigned  to  the  item  requirements  sbee^ 
preceded  by  *MS*  (e.g.,  MS  OCOO/l). 
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C«ii«raK  -  Infcnsatlcs  ccntaiaed  h«r*ia  consists  oT  (1) 
C«Beral  reqaire*ents  takes  directly  fro«  SpecxTicatioa 
MIL-C-OOOO  aad  (2)  application  data  obtained  fron  use 
history.  The  infornation  is  applicable  to  capacitors 
described  on  Itcs  Hcqaireaent  Sheets  No. ‘s  0000/1,  0000/2, 
0000/3  and  0000/4.  These  capacitors  are  high-reliability, 
direct-current  (dc).  paper  or  naper-polyeater  fila 
(polyethylene  terepht^late)  dielectric,  fixed  tubular 
capacitors,  heraetieally  sealed  in  netallic  cases. 

Intended  Use.  -  These  capacitors  are  priaarily  intended 
for  filter,  by-pass,  and  blocking  purposes  vhere  the 
alternating-current  (ac)  coeponent  of  the  ispressed 
voltage  is  sanll  «lth  respect  to  the  de  voltr.ge  rating. 
The  rating  given  is  the  steady  state  dc  voltage,  or  the 
sna  cf  the  de  voltage  and  the  peak  ae  voltage,  provided 
that  the  peak  ac  voltage  does  not  exceed  20  percent  of 
the  rating  at  60  cps,  15  percent  at  125  cps,  or  1  percent 
at  10,000  cps.  These  capacitors  should  not  be  used,  with 
an  expectance  of  highly  reliable  perforaance,  vhere  heavy 
transient  or  pulse  currents  are  encountered. 

latings.  -  Based  on  tests  contained  in  Specification 
HIL-C-OOOO  these  capacitors  have  ratings  as  follows: 


Service  teaperature  range 
Working  voltages 
Insulation  resistance  (2S*C) 
a.  terainal  to  terainal 


b.  terainal  to  case  : 
Insulation  resistance  (125*C) 
a.  terainal  to  terainal 


b.  terainal  to  case 
Dissipation  factor  (1,000 
eps) 

Tibration  (10-2000  cps  at 
ISC) 

Salt  spray 


-55*C  through  125*C 
200,  300,  400  and  600  V  dc 

5-0-6  * 

Greater  than  0.6  uf 
25,000  aegohas  ainiaua 
15,000  aegohas/aicrofarads 
greater  than  10,000  aegohas 

0-0.6  uf 

E  eater  than  0.6  uf 
D  aegohas  ainiaua 
20  aegohas/aicrofarads 
greater  than  100  aegohas 

less  than  1  percent 

no  opens  or  interaittents 
no  baraful  corrosion 


THIS  DCCDHarr  not  to  be  OSED  in  PHOCDHEhZyr 


icapaci tors, fixed, tubular  paper  or 
Ipaper-polyester  fila  dielectric 
200,  300.  400  and  600  v  dc 


tffUCAnOW  MU 


AD  0000/1,  /2, 
/3  and  /4 


Figure  5 
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ms  Docimsirr  sxtt  to  be  used  tx  PBocimatBtT 


TSaTSSF 

S910 


Shock  (  aO  G  ) 

Moisture  resistsaco 
Accelerstioa  (50G  for 
5  sec) 

Cspeeitance  chanctt  with 
tewperature 


:  ao  shorts  or  iatermittents 
:  l.X.  sore  thsa  4,000  we^olua 

:  BO  shorts  or  iaterwitteats 

:  -5S*C  +2%  to  -10% 

:  -ms’C  -3%  to  +10% 


4. 


Altitude  LlKitatioos.  -  Capacitor  bushias  flashower  voltace 
liutations  should  be  takes  iato  considers tlos  when 
dMignins  clrouts  for  use  is  guided  sissiles  sad  siailar 
high  altitude  applications.  The  curwes  below  giee  typical 
■axisua  voltages  which  should  be  takes  iato  consideration 
when  using  these  capacitors  in  electronic  equipsent.  Froa 
the  practical  standpoint,  these  curves  indicate  that  it 
■ay  soaetines  be  necessary  to  specify  a  higher  working 
voltage  capacitor  in  a  larger  diaaeter  case  in  order  to 
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aasatai  RECoaMoioco  cauaroe  vouase 
FIGURE  I 

Gcuntir.g.  -  These  capacitors  should  be  aounted  such  that 
the  lends  are  iH;t  required  to  withstand  forces  arising 
trom  the  aass  of  the  capacitor  body  where  shock  or  high 
frequency  vibration  is  likely  to  be  encountered.  The 
necessity  for  exercising  great  care  in  the  use  of  a 
strap  or  claan  is  eaphasized.  A  claap  which  pinches  the 
body  too  tightly  way  injure  it,  either  because  of  the 
stress  produced  in  tightening  or  because  of  the  aggravation 
of  these  stresses  by  vibration.  There  are  available,  how¬ 
ever,  claaps  designs"  "  ^ 

shock  and  vibration. 


clasps  designed  to  support  capacitors  subject  to 
and  vibration. 

THIS  rCCtair3tT  NOT  TO  BS  USED  IX  PgOCgpvwvyr 


'^5S57MorcZr« 

MiL-r-onoo 


mu 


Capacitors,  fixed, tubular  paper  or 
paper-polyester  fila  dielectric 
?-n«a  nno,  4nn  c-to  v 


imJUnON  DATA 


AD  0000/1,  /2, 
/3  and  /4 


Figure  5  (Continued) 
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Th«  followiac  capacitors  arc  Staadard. 

(S«a  salectioa  aota  at  loser  leit  hand  corner) 


0000/1  X  632  L 
0000/1  X  223  L 
0000/1  X  473  L 
0000/1  X  633  I. 
0000/1  X  104  I. 
0000/1  X  224  I. 
0000/1  X  474  I. 


I 

k 

'4 

li 

111 


rz - 

OteCetf 

1 _ 

nai 

Capacitors, fixed, tubular, paper  or 
paper-polyester  film  dielectric 

200  V  de 

lillTIIT  STillAII 

MS  0000/1 

- 
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4.  SAMPLE  SPEOnCATJON  FOR  CAPAOTOSS  OP  , 

ESTABL5ESD  RELIABCLITT 

TWs  section  consists  of  %  self-containei  sample  specia- 
cation  for  capsuiltors  of  established  reilabOltp,  together 
Witt  the  assoclabed  documents  (item  requirements  sheets, 
etc.),  prepared  In  accordiace  with  the  irstructlocs  set 
forth  in  section  3. 


HOTS 


tt  must  be  clearly  recognined  that  tMs  prototjpe  speciflcaUoa  and  the  item 
requirements  sheets  were  prepared  chiefly  to  exemplify  the  of  the 

Muce^  to  an  actual  speclflcatioa.  To  do  this  la  the  time  available.  It  was  necessary 
to  make  m^  compromises  in  details  which  either  are  not  pertinent  to  the  basic 
ob^tives  (9. 7.,  details  of  test  procedures,  dlmenslODal  requirements)  or,  artille 
parting  are  a  somewhat  arbitrary  choice  (e.  g. ,  the  confidence  levels  fbr  accep¬ 
tance  tests  In  the  capacitor  spedflcatlcaj).  These  details  can  and  should  be  resold 

This  prototype  spedficatlai 
intended  to  be  considered  as  a  first  draft  of  a  revised  spedficatlai  nor  to  he 
^  *  spedflcatlon  group  for  coordnatlon  and  promulgatlan  as  a  new  or 
revised  mlUtory  specification.  Rather,  it  is  meant  to  serve  as  an  BTarnpio.  of  this 
DCT  a^iroach  to  sqpedfTlng  reliability  and  to  guide  specification-preparing  activities, 
tt  must  alMterewgnlxed  that,  stace  thto  prototype  is  primarily  intend  to  illns- 

trate  prlndples,  the  appUcation  of  these  principles  to  speclflcalicos  for  other  types 

modlflcatlon  of  the  technical  and  administra¬ 
tive  details  to  fit  the  spedflc  Item. 


Furthermore,  the  technology  of  life-test  sampling  plans  Is  experiencing  rudd 
^velopment,  with  contlTinal  Improvement.  Therefore,  users  of  tht«  report  murt 
bear  In  mind  this  rapidly  changing  technology  and  use  of  the  statistical 
techniques  and  Improved  plans. 
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2  Febnary  1960 


AO  HOC  snnr  gsoup  reccmuenoatton 

ON  PROTOTYPE  AILITARY  SPEaFKATTCH 


CAFACiTOHS,  FIXED,  PAPER  (OR  PAPER.PLASTIC) 
DIELECTRIC,  DmECT4:LllRE.NT,  ESTABUSHED  RELIABILITY 
(HERMETICALLY  SEALED  IN  METALUC  CASES) 


71m  Mpnipemlim  las  as<  Was  amt  ia  maa  mi*  aa*t  fat  ftacanaaaat  farfaaa*. 


1.  SCOPE 


1. 1  Statement  aC  Scope.  71115  specificatioa  covers  established  reliability, 
dlrect-corrent  (dc),  paper-dielectric  or  paper-polyester-fllia  (polyelhyleie  tereph- 
tfaalate}-dlelectxic,  i!x^  capadtors  hermetically  sealed  in  metallic  cases.  The^ 
capacitors  are  prbnarUy  Intended  for  filter,  bypass,  and  blocidng  purposes  where 
tbe  alternating-current  (ac)  component  of  the  Impressed  voltage  is  small  with  re¬ 
spect  to  the  dc  voltage  rating.  Capacitors  covered  by  this  specification  may  have  a 
failure  rate  ranging  from  3  perced  per  1,  OCO  hours  to  0. 01  percent  per  1, 000  hours. 
(See  1. 2. 1.2.)  Tlito  failure  rate  Is  established  at  a  90-percent  confidence  level. 

TYie  failare  rate.  Identified  by  the  applicable  qnnbol.  Is  referred  to  operation  at 
full  rated  voltage  at  1250C.  . 


1.2  Classlflcation. 


^  Item  numly.  The  item  mtinber  shall  be  In  toe  following  form  and  as 
specified  (see  3.1  and  6.2): 


0000/A*7 

I J  t 

Style 
(1.2.  LI) 


M 

Failare 

rats 

(L2.L2) 


104 

_x_ 

Capacitance 

{L2.L3) 


K 


Capacitance 

tolerance 


(L2.L4) 


1.2. 1. 1  ^le.  The  s^le  Is  Identified  by  the  nnmber  assigned  to  toe  Item 
reqoiremenis  sEeetlEat  describes  toe  particular  capacitor. 

1.2.1.2  Faflure  rate.  The  failare  rate  per  L  000  hours  is  Identified  by  a 
sln^  letter  in  accordance  with  Table  I. 


1.2. 1. 3  Capacrltance.  The  nominal  capacitance  value  esgiressed  In  microml- 
crofarads  is  Identified  by  a  3-dlgit  number;  toe  first  two  digits  represent  signifi¬ 
cant  figures  and  tbe  last  digit  specifies  toe  number  of  zeros  to  follow.  Avafiable 
capacitance  values  are  specified  on  the  applicable  Item  requirements  sheet 
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T»bi«  1.  Failure  rate  (90-perc«nt  confidwc*  larel) 


Symbol 

Rate 

M 

Percent  oer  1, 000  hours 

3.0 

N 

1.0 

O 

0.1 

P 

0.01 

1/ 

0.001 

1/  Hiifl  and  other  farhare  rates  can  be  achiered  by 
deratiiig.  (See  A.  6. } 


1. 2. 1-  4  Capadtaace  toleraaca.  The  capacitance  tolerance  la  percent  is 
Identified  by  a  ste^e  letter  la  aectgSaee  with  'ndjie  IL 

Table  n.  Opacttaace  fartenpce 


Symbol 

Capacitance  tolerance. 

Percent 

K 

"±ic — 

L 

+20 

.  2.  APPLICABLE  DOCUMEirs 


2. 1  The  foUowlag  specifications  and  standards,  of  &e  issue  la  effect  on  date 
of  invttatlcai  lor  bids,  form  a  part  cl  ibis  specification  to  the  extent  ^ecified  herein. 

SPECTFICATTONS 

Federal 


PPP-B-566 

PPP-B-575 

PPP-B-585 

PPP-B-591 

PPP-B-601 

PPP-B-621 

PPP-B-636 

PPP-B-678 

PPP-T-flO 


PPP-T-97 


>  Boxes,  Folding,  Paperboard. 

-  Paper-Overlaid  Veneer  (Straparouad  Type). 

-  Boxes;  IMxxi,  Wlreboond. 

'  Boxes,  Flberboard,  Wbod-Cleated. 

-  Boxes,  Wood,  Cleated-Flywood. 

-  Boxes,  WbodI,  Nailed  and  Lock-Comer. 

-  Boxes,  Fiber 

-  Boxes,  Set-Up,  Paperboard. 

-  Tape;  Prsssare-Sensltive  Adhesive,  Waterproof,  for 

Packaging  and  Sealing. 

-  Tap^  Pressure-Sensitive  Adhesive,  Filament 

Reirforced. 


unitary 

ICCL-P-116  -  Preservailcri,  Methods  of. 
lQL-B-4229  -  Boxes;  P^perboarl,  Metal-Stayed- 

MIL-B-10377  -  Box,  Wood,  Cleated,  Veneer,  Paper-Overlaid. 
MIL-L-10S47  -  Liners,  Case,  Waterproof. 
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i 


3TANDAHIS 


ynitary 


\nL^TD-lC5 


MIL-STD-129 

iaL-5TD-l20 

SCL-STD-SC2 


-  Sacpliaj  Frocairres  acd  Hiles  for  lospectica  by 

Attribctss. 

“  Marlriag  iar  Stipment  ard  Stcracp. 

-  IdenHflatfon  Var-rirg  cf  TJ.  S.  UHitary  Frccerty. 

-  Test  Methods  fcralectronlc  aad  Electrical  Com- 

ponent  Farts. 


(Copies  of  speciCLcatioas  and  starcards  required  by  contractors  in  connection 
vldi  specific  procurement  functions  shmld  be  obtained  from  the  procuring  agency 
or  as  directed  by  die  contracting  officer. ) 

2.2  Other  puhlleathias.  The  fcSowlng  documents  form  a  cart  cf  this  specifi¬ 
cation.  Unless  othenrlse  iodlcated,  &e  Issue  in  ^fect  on  date  cf  Imritation  for  bids 
Shan  apply. 

Department  of  Defense 

Huidbook  E4-1  -  Federal  Supply  Code  for  Manufacturers  (Part  I). 

(Requests  iiu*  copies  should  be  addressed  to  the  Superintendent  cf  Documents, 
Government  Printing  Office,  Washingtca  25,  D.  C.) 

'■  Official  Claasifleation  Comaittge  •  1.- 

tftdfbrm  Freight  Classification  Rules. 

(Requests  for  copies  should  be  addressed  to  Oe  Official  Classiflrattoa  Com¬ 
mittee,  Ow  Ihurfc  Avenue,  at  33rd  Streep  New  Toxic  16^  N.  Y.) 

American  Sode^  for  Testing  Materials 

D92-52  -  Flash  and  Fire  Point  (Cleveland  Open  Cup). 

(Requests  for  copies  should  be  addressed  to  the  American  Sociefy  for  Testing 
Ibterials,  1913  Race  Street,  Philadelphia  3,  Pa.) 

3.  REQUIREMENTS 

3. 1  Detail  regoirements  for  indhidnal  capacitors.  Detail  requirements  or 
eacepticcs  applicable  to  particular  capacitors  shall  be  as  specified  in  the  applicable 
Item  requirements  sbeeL  In  the  event  of  a:^  conflict  between  requirements  of  this 
specification  and  the  item  requirements  sheet,  the  latter  shall  govern.  (See  6.2.) 

3.2  Qualtflcaticn.  Capacitors  fcrsishad  under  this  specification  shall  be  a 
product  that  has  been  tested  and  has  passed  the  qualification  tests  ^lecified  In  4. 4. 
(See  3.3.) 

3. 3  lfete:^mL  'Ibe  material  shall  be  as  specified  herein.  However,  when  a 
definite  materiai  iF net  specified,  a  material  sh^  be  ased  that  will  enable  the 
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eapacitcrs  to  sect  tbe  perfbrrsaace  wquirements  of  tlds  specification.  Accept- 
aace  cr  approval  cf  zrj  cccstitcent  material  shall  act  be  constraed  as  a  gcaraciee 
of  the  acceptance  of  the  finished  prodacL 


3. 3. 1  Ircprecnating  and  filling  ccmcouncs.  Contpoiais  ssed  in  S»  teprec- 
satica  and  filling  cX  capacitors  shall  be  chemically  Inactive  arith  respect  ia  the 
capacitor  element  and  the  ca^.  ^ee  3. 4. 1,  6. 7,  and  6. 3. )  Tbe  compooad,  either 
in  ihe  state  cf  original  application  or  as  a  result  at  having  aiged,  have  no 
adverse  effect  on  the  performance  cf  the  capacitor.  For  liquid-filled  capacitors, 
the  same  material  shall  be  used  far  impregrating  as  is  used  for  filling: 

8.3.2  Terminal  leads.  Leads  shall  be  of  copper,  copper  alloy,  or  copper- 
clad  steel.  Copper  alloy  and  ccpper-clad  ste^  shall  contain  a  minlmna  of  SO  per- 

j  cent  of  the  con^tivity  of  electrolytic  copper.  Leads  shall  be  solder-coated  to 

■  facilitate  soldering. 

3.3.3  T&rminal  tn.su1ator.  Tbe  terminal  insulator  shall  be  glass  or  ceramic. 

3.3.4  Design  and  construction.  Capacitors  shall  be  cf  the  design,  construc¬ 
tion,  and  liiyslcal  dimensions  specified.  (See  3. 1. ) 

.  3. 4  Design  and  construction.  Capacitors  “dviH  be  of  the  constriction, 

I  and  physical  dimensions  spiffed,  ^ee  3. 1.) 

I  3.4.1  Case.  Each  capacitor  shall  be  enclosed  in  a  hermetically  sealed  tin- 

!or  tin-alloy-coated  brass  case  that  will  prevent  leakage  of  the  impiegnant  or  filling 
eotepcond  and.  In  addittoi^  will  protect  the  capacitor  element  from  moisture  and 
mechanical  damage  under  all  the  test  conditioos  specified  herein. 

3.4.2  Capacitor  element,  Tbe  capacitor  element  shall  consist  of  conducting 
layers  separated  bf  at  least  too  lagers  of  capacitor  tissue  for  200-volt-rated 
capacitors;  for  voltage  ratings  above  200  volts,  the  conducticg  layers  shall  be 
separated  by  three  or  more  layers  of  capacitor  tissue.  Where  only  two  layers  of 
dielectric  are  used,  a  single  layer  of  polyester  film  (polyethylene  terephthalate) 
mag  be  substituted  for  one  layer  of  paper.  Where  more  than  two  layers  of  dielw- 
tric  are  used,  polyester  film  may  be  substituted  for  aig  or  all  of  the  layers,  except 
the  two  outer  layers  aul]acent  to  Ok  electrodes.  Extended  foil  construction  shall 
be  used  for  aH  capacitors.  ..  ..  .  %  ^  . 

I  3.5  Seal.  When  capacitors  are  tested  as  specified  in  4.5.2,  there  shall  b^ 

I  DO  evidence  of  leakage  of  the  impregnant  or  fiUlnr  compound. 

1  3, 6  Dtelecfa  -  wlthstandiag  voltage.  When  capacitors  are  tested  as  specified 

‘  in  4. 6. 3,  there  shad  be  no  momentary  or  intermittent  arcing  or  other  indication  at 

breakdown,  nor  shall  there  be  aig  evidence  of  visible  damage. 

3.7  Barometric  pressure  (flashover).  When  capacitors  are  tested  as  speci- 
,  tied  la  4. 6, 4,  ttere  sh^  be  no  momentary  or  intermittent  arcing  or  other  bxHcatioa 

of  breakdown,  nor  shall  there  be  aig  evidence  of  visible  damage. 

3.8  Ihsulatica  r'  distance. 


3, 3. 1  Termlnal-to-termical.  When  measured  as  specified  In  4. 3. 5,  the 
Insolation  re.^f3tanci”iSli  be  rx>t  less  than  the  applicable  values  specified  in  liable 
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HL  Tbe  v«lu*  of  tosulAtlon  resistance  verles  with  tempereture,  and  It  is  neces* 
SS77  ts  apply  a  oirrection  Caobr  to  tbe  2s^  requirements  tf  measurements  are 
cade  at  temperatores  other  than  250C.  Correctica  factors  for  measurements  made 
temperatures  between  the  range  of  200C  to  SSflC  are  shown  in  Table  IV.  The 
required  value  of  insulation  reslstsnee  shall  ba  multiplied  by  the  oorrsciion  factor 
to  determine  the  new  value  required  at  the  test  temperatnre. 

Table  m.  Ttnalaal»to-termtnal 


Capeeltancw  ratine 
(mkrofankia) 

Ifiaimum  Inaalatlnn  reatataace 
(matobma) 

290C 

ffto  0.8 

19,000 

Greater  then  0.8 

15, 000,  divided  by  aoninel 
eipaeiteaea  in  mkrofarada 

IMOC 

A  to  0.08 

290 

Greeter  than  0.08 

20,  divided  by  nominal 
eipaeiteaea  ta  mkroferadn 

Table  IV.  haulatlop-reaietacee  correctioa  factors 


Correction  factor 

20 

1.4 

21 

1.2 

22 

1.2 

23 

1.1 

24 

1.0 

25  r 

M?  1.0 

28 

0.94 

27 

0.87 

28 

0.82 

29 

0.78 

SO 

0.71 

31 

0.67 

32 

0.83 

33 

0.59 

34 

0.55 

0.51 

3. 8. 2  Temlnal-to-case.  When  measured  as  specified  la  4. 8. 5,  the  insula¬ 
tion  resistance  between  any  terminal  and  tbe  case  shall  exceed  10, 000  me90hms. 

3. 9  Capacitance.  When  measured  as  speclSed  in  4. 8. 0,  the  capacitance 
be  within  the  tolerance  shown  for  the  Item  number  in  tbe  item  requirements 
sheet,  pee  1.2.  L  4  and  3.1.) 
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3. 10  Dissipation  Sv.‘.  ^  When  measured  as  specified  In  4. 6. 7,  the  dlsslpa- 
lion  facar  saaU  Be  not  mv. > jm  1. 0  percent. 

3. 11  Ylhratton.  hl(A-frecueney.  When  capacitors  are  tested  es  specified  la 
4. 3. 3,  there  shall  be  no  momentary  or  Intermittent  arcing  or  other  Isdtcatloa  of 
breai^tfn,  nor  shall  ftere  be  any  open-  or  short-clrcuitlag  or  visible  mechanical 
damage. 


3. 12  Temperature  and  Immersion  cycling.  When  tested  as  speclSed  la  4. 6. 9, 
capacitors  shall  meet  the  folloving  requirements: 

DtelecMc  withstanding  voltage: 

?  • 

{  Termlnal*to-tBrmlnal-  -  As  specified  in  3. 6 

Tfermlcal-to-case - As  specified  la  3. 6 

Insulation  resistance  at  25<’C: 

Temlnal-to-termtnal-  -  Not  less  than  4, 000  megohms. 

Terminal-to-case - Not  less  than  4, 000  megohms. 

3.  IS  Salt  spray  (co::TOSlon).  When  capacitors  are  tested  as  specified  in 
4. 6. 10,  there  shall  be  no  harmful  corrosion,  and  at  least  90  percmit  of  any  exposed 
metallic  surfaces  of  toe' cape  cltor  shall  be  protected  by  the  finish.  Earmfiil  corro¬ 
sion  shaU  be  construed  as  being  any  type  of  corrosion  which  in  any  way  interferes 
with  mechanical  or  electrical  performance,  to  addifion,  corrosion  of  the  terminal 
hardware  or  moonting  surface  shall  sot  exceed  10  percent  of  toe  surface  area. 
UarWng  shall  remain  legible. 

3. 14  Shock.  When  capacitors  are  tested  as  specified  in  4. 6. 11,  there  shall 
be  no  momentary  or  intermittent  arcing  or  other  indication  of  breakdown,  nor  shall 

'  there  be  any  evidence  of  fractures  or  other  visible  mechanical  damage. 

3. 15  Molstaire  resistance.  When  tested  as  specified  la  4. 6. 12,  capacitors 
shall  meet  toelonoiinigrequdbriments: 

Dlelflctric  wltosianding  voltage: 

-■n-; 

■  Tarmlnai-to-termlnal  -  -  As  specified  In  3. 6. 

TCrmlnal-to-case - As  specified  la  3. 6. 

fosulatlon  resistance  at  25°C: 

Termtoal-to-termlnal  -  -  Not  less  than  4,  OOO  megohms 

Termlnal-to-case - Not  less  than  4, 000  megohms 

As  a  result  of  toe  test,  there  shall  be  no  harmful  corrosion,  and  at  least  90  percent 
of  any  exposed  metallic  surfaces  of  the  capacitor  shall  be  protected  by  the  finish. 
Harmful  corrosion  shall  be  construed  as  being  any  type  of  corrcsloa  that  in  any  way 
Interferes  wito  mechanical  or  electrical  performance.  Marking  shall  remain 
legible. 
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3,  Ifi  Acc<I«tittotu  Wben  capacitors  are  tested  as  specified  la  4. 6. 13,  there 
shall  be  no  ajomentarr  or  latertaittcat  arciag  or  other  iadlcatloa  of  breakdown,  nor 
shall  there  be  an^  evidence  of  vistole  aechaaical  daaage. 

3. 17  Leadbesd.  When  capacitors  are  tested  as  specified  la  4. 6. 14,  there 
shall  be  20  secSa^Tdaatage  to  toe  capacitor  or  torcciaals, 

3.18  Low  temperature  tod  capacitance  charge  wito  temperato  e.  When 
capacitors  are  tested  as  specified  ia  4,  il  there  shall  be  no  iadlcatioa  of  break¬ 
down  or  arciag,  nor  shall  feere  be  aay  open-  or  short-clrcuitlag  or  evidence  of 
visible  taechaclcal  daxage.  The  capacitance  changes  at  the  spedfied  temperatures 
shall  cot  exceed  the  limits  specified  in  lUde  V. 

Table  y.  Capacitaace  ebame  «t  axtreme  temperafaraa 


TMapearatore 

Capacitance  chance 

f>o 

m 

-55 

43  to -10 

♦125 

-3  to  ♦lO 

i> 

3,19  Life. 

3. 19. 1  When  tested  as  specified  in  4. 6. 16,  capacitors  shall  meet  the  following 
requirements: 

tosnlatlon  resistance  at  2S°C  -  Not  lass  than  50  percent  cf  the  value 


specified  in  3. 8.1. 

Capacitance  - - Change  not  more  than  7  pircent  from  the 

Initial  value  obtained  when  measured  as 
specified  in  4. 6. 6. 

Dissipation  factor  - - -  As  specified  la  3. 10. 


There  shall  be  no  leakage  of  impregnant  or  filling  compound  or  deformation  of  the 
ease  either  daring  or  after  the  test. 

3. 19.2  Failure  rate.  Capacitors  shall  meet  the  requirements  for  one  of  toe 
failare-rate  levels  in  Table  I  and  toe  applicable  test  requirements  of  4. 4  and  4. 5. 4 
(see  6.3). 

3.20  I^hpolnt  of  Impregnant  or  fflUng  eompoond.  When  measured  as  sped- 
fled  in  4-  8. 1*?,  the  flashpoid  of  Impregnant  or  filling  compound  shall  not  be  lower 
toan  1450c.  TUs  shall  appl^  to  liquid  tmpregnanis  and  fiUlng  compounds  and  to 
solid  Impregnants  having  a  melting  point  of  less  than  1450c. 

3.21  Marking-  Each  capacitor  shall  be  marked,  in  accordance  with  Standard 
MIL-STD-13<J,  with  toe  item  number,  manufacturer’s  name  or  cede,  lot  number, 
capaeiiance,  and  voltage  rating.  Co^-deslgnating  numbers  shall  be  in  accordazme 
with  Esndbock  H4-L  There  shall  be  no  space  between  the  symbols  which  comprise 
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the  {tea  number.  If  space  Iia{ti.t{o&  requires  it,  tbe  item  number  may  appear  oa 
two  lines.  La  this  event,  the  item  number  shall  ^  iSvlded  betireen  the  faUure-rata 
and  the  capacitance  symbols,  as  shcva  la  the  foUowiaq  example: 

OOOG/OU 

104r 

Marking  shall  remain  legible  aiter  all  tests. 

3. 22  Workmanship.  Capacitors  shall  be  mam^tured  and  processed  is  a 
careful  and  workmanlike  manner,  in  accordance  with  good  design  and  sound  practice, 
and  shall  meet  all  requirements  of  this  specificatioa. 

3.22.1  Soldering. 

3. 22. 1. 1  Flux  for  cleaning  agents.  Flux  for  soldering  of  electrical  cosmec- 
tions  shall  be  rosin,  rosin  and  alcohol,  or  rosin  and  turpentine.  Mb  acid  nor  add 
salts  Shan  be  used  In  preparation  for,  or  during  soldering;  however,  exceptfon  is 
permitted  for  preliminary  tinning  of  dectrical  connections  and  for  tinning  or  solder¬ 
ing  of  mechanical  joints  not  used  to  complete  electrical  dronits,  bat  in  no  case  shall 
add  or  add  salts  be  used  where  they  can  come  in  contact  with  insulation  materiaL 
Where  acid  or  add  salts  are  used,  as  permitted  above,  they  shall  be  complete 
oeatrallxed  and  removed  immediately  after  use.  AH  excess  flux  and  sold»  shall  be 
removed. 

3.22.1.2  P^ess.  Ihere  shall  be  no  sharp  points  nor  rough  surfaces  re¬ 
sulting  from  insaffldent  heating.  The  midmom  necessary  amcost  cf  flux  and  solder 
shall  be  used  for  electrical  connections.  Any  means  used  io  remove  an  unavoidable 
excess  of  flax  shall  not  incur  the  risk  cf  loose  particles  of  flux,  brush  brlsde^,  or 
other  foreign  material  remaining  in  or  on  the  capadtor;  of  Hux  being  spread  over  a 
large  area;  or  of  damage  to  the  capadtor.  IhsalaHnn  material  that  has  been  siil>- 
Jected  to  heating  during  the  soldering  operation  shall  be  undamaged,  and  parts 
fastened  diereto  shall  not  have  become  loosened. 

4.  QUALITT  ASSURANCE  PROVISIONS 

4. 1  Classification  of  Inspectfon.  The  mminatloa  and  testing  of  capodiors 
shall  be  classified  as  follows: 

(a)  Qiallfication  inspection.  {See  4.4.) 

(b)  Acceptance  inspection.  (^4.5.) 

(c)  Falinre-rate  iospection.  (See  4. 5. 4. ) 

4. 1. 1  Responsibility  for  inspectfon.  Manufacturers  xre  responsible  for  the 
performance  of  all  inspec^ns  spedfied  herein.  Except  as  otherwise  specified, 
manufacturers  may  use  their  own  or  any  other  laboratory  facilities  acceptable  to  the 
procuring  actlvliy.  Records  of  inspectfon  shall  be  kept  complete  and  available  to 
the  prooLcing  actlvUy,  as  spedfied  In  the  contract  or  order. 

4. 2  Inspection  coodlttons.  Unless  otherwise  specified  herein,  all  inspectfon 
shall  be  made  at  room  ambient  temperature,  pressure,  and  humidl^. 

4. 3  Test  equipment  and  Inspectfon  facilities.  Test  equipment  and  Inspectfon 
fadlitip^^  shall  be  of  sufficient  accuracy,  quality  and  quantity  to  permit  performance 
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at  the  required  acceptxzice  inspectiosu  The  manufacturer  shall  establish  adequate 
callbratioa  c£  test  equipment  to  the  satlsfactloa  of  the  qualifTisg  actlTity. 


luallflcation  inspection. 


4. 4. 1  Sample.  The  number  of  specimens  comprising  a  sample  of  capacitors 
to  be  submitted  qualificatton  Inspection  shall  be  101.  ^ecimens  .submitted  shaE 
be  produced  under  conditions  representattve  of  the  manufacturer's  normal  prodoc- 
tiott.  One^quarter  pound  of  Impregnating  or  tilling  compound  shall  be  submitted. 


4. 4. 1. 1  faelUttes  and  quall^-con^l  procedures.  The  manufacturer 
shall  submit  evidence,  .satisfactory  to  tte  qualifying  ageaeyf  adequate  test  iacill> 
ties  and  acceptable  qakuty-control  procedures  to  be  used  in  prodaction  of  capacitors 
manufactured  to  this  speetReation.  A  detailed  report  listing  test  facilities  and 
qaallt7-contrQl  procedures  to  be  utilized  by  the  manufacturer  shall  be  submitted  to 
ttie  qualifying  agency.  Where  necessary,  in  order  to  Judge  toe  capabiUfy  of  toe 
manufacturer  to  test  and  control  production,  the  qualifying  agmcy  shall  Inspect  the 
test  and  qaality*contrQl  facilities  and  procedures. 


4. 4.1.2  Haterials,  design,  and  construction.  The  manufacinrer  shall  submit 
a  detailed  descriptloa  of  toe  mideidals,  design,  and  construction  features  of  toe 
capacitors  submitted  for  qualificatton  test. , 

‘  <v  . 

4.4.2  tepectlon  routine.  The  specimens  will  be  subjected  to  the  examina¬ 

tions  and  tests  ^edfiad  in  Table  7^  in  toe  order  sham.  Tao  specimens  in  a 
sample  will  be  subjected  to  toe  visual  and  mechanical  eaaualnatioa  (internal).  The 
remaining  cpedmens  will  be  subjected  to  toe  examinations  and- tests  of  groig>  L  The 
specimens  will  toen  be  divided  into  three  remaining  groups  as  shown  in  Table  VI  and 
subjecbsd  to  toe  tests  for  their  particnlar  group.  - 


Defyctlvee.  Defectives  In  excess  of  those  allowed  in  Thble  VI  will  be 
cause  for  refusal  to  grant  qualificatton. 


4.4.4  QnaitHration.  Granting  of  qualificatton  Will  quality  toe  manufacturer 
for  toe  S-perrant  failure-rate  level.  Initial  quadlflcatton  will  be  granted  for  a  pe- 
riod  of  6  months.  Ka-evaloation  of  qualificatton  will  be  carried  out  every  6  months 
or  under  any  of  toe  following  conditli^:  . 

.  (a)  The  manufacturer  has  modified  his  item.  ^ 

(b)  The  Tn««iifai?hirpr  has  tostltated  a  change  la  toe  material  used  or  in  Us 

processing. 

(c)  The  specificatton  requiremenis  for  toe  Uem  have  been  amended  or  re¬ 

vised  sufficiently  to  affect  the  character  of  the  item. 

(d)  On  submission  of; 

t.  Suitable  verfilcatton  of  a  manufacturer's  coirttoned  conformance 
to  toe  failare  rate  for  wUcb  qualificatton  has  been  granted. 

2.  Suitable  verification  of  a  manufacturer's  conformance  to  a  lower 

failare  rate  than  toat  for  which  qualificatton  has  been  granted. 

3.  Suitable  verlficatton  of  a  manufacturer's  failure  to  conform  to  the 

failure  rate  for  wUcb  qualification  has  been  previously  granted. 
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T*bl«  Vt 


Szamlnatioa  or  te«t 


Groop  I 

Ttaaal  and  macbanical  examination 

3.1.  3.3  to 
3.4.3.  incl.. 

4.8.1 

(Internal): 

Material,  daaicn,  conatmc- 

and  3.33  to 

tion,  1^  workmanakip 

3.33.1.3,  incl. 

Vianal  and  macbanical  axaminatioa 

4.8.1 

(axtamal): 

Pbyaical  dimanaiona,  mark- 

3.4  and  3.31  to 

inf,  2/  and  workmanabip 

3.33.1.1  tecl. 

Saal 

3.S 

4.8.3 

Olalactrle  wltbatandlnc  Toltafa 

3.8 

4.8.3 

Barometric  praaaora  (naaborar) 

3.7 

4.8.4 

banlatlon  raaiatanea 

3.8 

4.8.5 

Capaeitaoca 

3.9 

4.8.8 

DUalpatlon  factor 

3.10 

4.8.7 

Groop  n 

▼ibratlan,  btfb-fraqoaoey 

3.11 

4.8.8 

Tamparatara  and  immanlon 

eyclinf 

3.13 

4.8.9 

Salt  apray  (corroaion) 

3.13 

4.8.10 

Group  m 

Shock 

3.14 

4.8.11 

Molatara  raaiatanea 

3.15 

4.8.13 

Aecalaratlao 

3.18 

4.8.13 

Group  IV 

Land  band 

3.17 

4.8.14 

Low  tamparatora  and  capacitance 

ebanf  a  with  tamparatara 

3.18 

4.8.15 

Ufa 

3.19 

4.8.18. 

Flaafapoint  of  imprafnant  or 

fillinf  compound  4/ 

3.30 

4.8.17 

No.  of 

•pacimens  Ho.  cf 

Reqiirasfat  Hotted  to  ba  defectiToa 

tnapactad  allowad 


}■  }■ 


>99 


>l 


1”  }■ 


1/  A  apaclmaa  hirrlnc  csa  or  mora  defaeta  vUl  ba  coaaidered  aa  a  8io(la  defeetiTa. 

2/  Uarktns  dafacta  ara  baaad  oo  rlaoal  examination  cnlj  and  will  ba  char^  cnlx 
Tor  Ula^la,  ineomplata,  or  iacorract  marUnf. 

3/  No  mora  than  ona  fatlora  la  allowad  ia  sxoopa  11  and  ni  combined. 

4/  Two  apacimana  will  ba  taken  from  tba  1/4-poiind  imprasnant  aubmlttad. 
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4. 4. 4. 1  Pailoae  re««v^a>tion  lss;^toa  (creup  C),  Tests  specified  la 
TlibJe  'VTI  and  lal)els<i  groun  C  isspecilcn  siaUl  be  perform^  In  the  crder  sbrjim. 
Tsst  data  obtained  therefrom  on  the  periodicity  specified  la  4. 4. 4. 1. 1  shall  be  re- 
vieved  as  a  part  of  the  complete  re-^valuatioa  of  gcallflcatioa. 

Table  ViL  Gronp  C  laapecttoo 


Reqoirement 

paragraph 


Method  Namber  oi  Allovabla 
paragraph  apeclmena  failnrea 


Sibgroup  1 


TUnatioa,  htg^fraquency 

S.11 

4.6.8 

Tnpeiatar*  and  immeraioa 
eyeing 

3.12 

4.6.9 

Sattapray  (eorrtmioa} 

3.13 

4.8.10 

SabgToup  2 

Shock 

3.14 

4.6.11 

Moiatoz*  resistaace 

3.  IS 

4.6.13 

Accdaratloa 

3.  IS 

4.6.13 

SabgTTXip  3 

3.17 

4.6.14 

Lam  tmperator*  and  eapaci- 
teee  Chang*  with  temjwratur* 

3.18 

4.6.15 

4. 4. 4.  LI  gampHnq  procednre.  Twelve  specimens  shall  be  taken  from 
prodDcOon  every  8  weeks  for  each  subgroop  listed  In  Table  Vn  and  subjected  to  the 
tests.  In  die  order  sbown.  The  marimnm  and  mlnlmiim  case  size  manufactured 
dortng  that  6  wedcs  shall  be  represented  In  the  sample  in  at  least  the  approzlia&''*’ 
rahk)  of  prodoctlon.  Allowable  failures  shall  be  as  shown  in  Table  VH. 

4.4.4. L2  Dbport^n  of  sample  units.  Sample  units  subjected  to  group  C 
inflection  shall  not  be  delivered  on  any  contract  or  order. 

.  ...  e-sA  •  ’  .  '  ' 

4.4.4.I.3  ftdinre  In  group  C  Inspection.  S  a  sample  falls  to  pass  the  group 
C  tests,  action  shall  fe  taken  immedlateiy  to  deterralne  v^ther  an  accumulatics 
of  design  or  process  changes  has  adversely  affected  the  ability  of  capacitors  from 
current  production  bo  meet  qualification  test  requirements.  Capacitors  represented 
by  fise  group  C  sample  and  all  other  capacitors  manufactured  with  the  same  mate¬ 
rials,  processes,  etc.,  ahich  have  not  already  been  submitted  for  acceptance  in- 
speeticc,  shall  not  be  offered  for  acceptance  until  the  cause  for  the  failure  ha?  been 
determined  and  concurred  In  by  the  qualifying  agency  as  cot  affecting  the  abillfy  of 
tbe  capacitors  to  pass  the  qualification  test  requirement. 

4. 5  Acceptance  Inspection.  Acceptance  Inspection  shall  consist  of  groups  A 
and  5.  A  copy  of  the  test  data  for  groups  A  and  B  shall.be  certified  by  a  responsible 
company  official  of  the  manufacturer  and  forwarded  to  the  purchaser  for  each  lot 
sh^fwd. 


i 
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4. 5. 1  fespaitlon  lot.  Aa  tsspectioa  lot  shell  be  as  specified  in  Standard 
ICL-STD-IOS  shall  consist  of  ospacltirs  of  a  single  style  processed  from  the 
same  jombo  roll,  or  eomhlaitioa  c£  rolls  of  paper,  and  irtiersTer  applicable  from 
the  sane  prodactlcax  lot  c£  polyester  flla.  Impregnated  in  the  sane  inpregnatioa 
ran,  having  the  sane  volla^  ratiaej  and  nunl«*  of  dielectric  layers,  and  having 
a  naitnan  ratio  of  20  to  1  between  the  rTj»’Hrr<nm  and  nlninan  noninal  capacitance 
values.  Each  lot  shall  be  irept  separate  £roa  every  other  lot  Test  data  si^  be 
sabmittefl  by  the  namHactnrer  -with  each  lot.  All  units  belooglag  to  a  lot  be 
Identified  by  neans  of  a  code  (either  letters  or  numbers  at  tbe  option  of  each  nanu- 
ftkctarer). 


4. 5. 2  (koep  A  Inspection.  Group  A  Inspection  shall  consist  of  tbe  tests  and 
axamlnatloos  speedfled  ia  Table'Vin.  Except  for  subgroup  1,  statistical  sampling 
and  inspection  shall  be  in  accordance  with  standard  hlIL-ETD-106.  Ihe  tests  in 
snbgrccp  1  shall  be  performed  on  each  capacitor  offered  for  acceptance.  The 
acc^table  quality  levels  (AQL)  shall  be  as  speciffed  in  Table  VEL  Defects  shall 
be  as  defined  in  Standard  UIL-STD-105. 

Table  YUL  Gioop  A  iaapectlaa 


Examination  or  teat 

SubgTCTWI  1 
Seal 

Didectrlc  withataadiiig 
volUf* 

8td>tro>a>  1 
Baiometrle  praMore 
(flaahorar) 
loMlatloa  raaisUzKe 
Capacitance 
Diacipatlan  factor 


▼laoal  and  mechani'.al 

OTamlngHfui* 

Pfayaieal  dimenaiona 

Markinc 

Workmanship 


Requirement  Method  AQL 

paragnph  paratnph  (%  defective) 


4.<.1 

4.6.3 


4.6.4 

4.6.5 

4.6.6 

4.6.7 


Mot 

applicable 


I  .  '  «« I 

j 

I 


3.4 

3.21 

3.22  to 

3.22.1.2,  incl. 


l.O 


4. 5. 2. 1  Process  average.  Tbe  process  average,  as  defined  In  MIL-STD-105, 
shall  be  computed  from  the  results  of  the  group  A  inspection.  Data  pertaining  to 
lots  rejected  by  toe  group  A  inspection  shall  be  included  in  the  process  average  com> 
pctatiocs,  rec^LTcIess  of  the  subsequent  dispesitton  of  snch  lots. 


t  H 
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_ 4.5.2.2  R®J*ctedJotej_  Lots  rejected  ty  the  groap  A  Inspectioa  shall  be 

segregated  from  new  lota  and  those  lota  that  have  passed  h:rpecUon,  Saeh  rejected 
Iocs  maj  be  offered  for  acceptence  only  if  d>e  manufactarer  Inspects  all  units  in  ^ 
lotfbr  a»se  quaUty  characteristics  found  defective  la  the  sample  and,  after  re¬ 
moving  all  defective  salts  found,  reinspects  the  lot  using  the  altered  insoectloa 
prccedore  ef  Staniurd  ICL-STD-lCv. 

4. 5. 3  apoup  3  tespecaon.  Group  B  Inspecaoa  shall  consist  of  the  test  snecl- 
fled  la  TWla  ol 

MblaOL  Groc<t  B  lnapectk» 


Teat  Reqainmeot  paracraph 

If  adnd  paracrapk 

Life  3.19 

4.9.16.1 

4-  5. 3. 1  ^eeacp  o<  sample^  A  sample  sladl  be  selected  at  random  from 
e^Inspecaon  lot  that  has  passe<rgroup  A  Inspection.  Hie  mannfMtnrer  may  use 
any  sample  slxe  and  corresponding  acceptance  number  shown  In  'Kble  X  provided 
ttat  (1)  the  sample  slae  is  selected  brfore  the  life  test  be^  and  (2)  the  sample 
sire  selected  is  in  the  groop  of  sample  sizes  listed  for  the  failure-rate  level  for 
iridch  the  item  Is  eertifled. 

^IhbleX.  Sanadiic for ironp B inapectiop 


Sample  else 

Accaptanee  number  for  manafaetareni 
certified  for  failure-rate  level  of: 

• 

ntm  i«N) 

O.lSMO)  O.OlKPj 

30 

0 

.1/ 

•  • 

•0 

1 

0 

114 

2 

147 

3 

--.V  r.  3 

.  -  0  ,  -  •  -  • 

300  - 

• 

■ .  -■:o  .  9 

i/*  lUs  uuapie  not  oaad  for  the  indieatad  failare-rata  level; 

ase  a  sample  size. 


4. 5. 3. 2  Failnrg  in  group  B  Inspection.  B  an  inspection  lot  is  rejected  as  a 
result  of  failure  to  pass  groq)  B  inspection,  the  lot  shall  ret  be  resubmitted  to  the 
procuring  actlvl^. 


4-5.4  Fallnre-rata  inspection. 

4. 5. 4.1  Certlflcatlon  of  fadlure-rate  level.  Certification  of  the  fellure -rate 
level  applicable  to  a  goalified  capacitor  shall  be  granted  by  the  qualifying  activl^ 
upon  ttw  manufacturer's  submission  of  sufficient  evidence  that  capacitors  from 


MIL-C-OOCIO 


carr«nt  pro<iactioa  consistently  aeet  the  fiiilure-nte  level  for  which  certificitioa  Is 
desired-  Granting  of  laitlJd  quallflcation  arprovel  'jiallfles  the  n:ansf4chirsr  at  the 
M  (3  percent  per  1,  (XX)  hours}  level.  Certiflaitlon  at  lower  failure-rate  levels  and 
retention  of  eertlflcatioa  at  ±0  established  failure- rate  level  shall  be  based  upon 
accumulated  data  from  completed  life  tests. 

4.5. 4.2  life  test  records.  Tte  mandactarer  shall  maintain  records  of  life 
tests  similar  to  Tables  XI  and  Zu.  Life  tests  on  every  prcxhtction  lot  that  has  been 
sahmltted  for  acceptance  Inspecticn  shall  be  included. 

4. 5. 4. 3  Extended  life  tests.  For  foe  purpose  of  failure-rate  Inspection,  the 
diratlon  of  foe  life  test  on  any  sample,  or  portion  of  a  sample,  may  be  extended  to 
2, 000  hours.  Tlis  decision  to  fons  extard  the  life  test  shall  be  made  before  foe  life 

Is  started,  at  wbick  time  foe  schedoled  test-completion  date,  lot  number,  sam¬ 
ple  slse  and  test  shall  be  entered  in  the  record.  Samples  sabjected  to  foe 

2,  OOO-hoar  Ufe  test  shall  include  both  the  smallest  and  largest  capacitance  values 
In  each  voltage  rating  in  production.  At  least  20  percent— hot  not  more  than  50 
percent — d  usit-bcers  legged  in  each  test  record  shall  represent  units  teat 

shall  have  been  subjected  to  &  2,000-hoar  life  test. 

4.5. 4.4  Fhllttre-rate  charts.  The  manufacturer  shall  maintain  a  contlnolsg 

plot  of  total  lallnres  versus  accumulated  onlt-hoiurs  of  test  time  on  charts  of  foe 
type  shown  in  Figure  L  These  charts  indicate  foe  maximum  number  c±  failures 
permitted  for  foe  rndt-bours  accumulated  In  order  to  obtain  certification  of  failure- 
rate  level  (line  A)  and  for  retention  of  foe  certification  of  foe  established  fallnre- 
zate  level  (Une  B).  AH  data  from  consecutively  completed  life  tests  shall  be  In- 
doded  in  plo^  idiefoer  foe  lot  was  ai^pM  or  rejected.  .  ... 

4. 5. 4.  S  Reinitiation  of  data  accamnlatlon.  Wbaiever  foe  plot  of  fallnres 
versos  accnanlSed  test  unit-hoors  cross^  etiher  line  A  or  Use  the  manufac¬ 
turer  shall  initiate  a  new  chart.  The  manofacinrer  nuqr  maintain  two  charts  con¬ 
currently,  one  corresponding  to  hts  currently  established  failore  rate  and  one  cor¬ 
responding  to  the  next  lower  failaro  rate,  for  which  certification  is  being  sought. 

The  exited  for  reinitiating  the  charts  shall  be  applied  to  each  chart  separately, 
hi  any  event  new  charts  sl^  be  initiated  at  least  once  each  6  months  for  failare 
rates  M,  and  0  and  at  least  once  each  18  months  for  failure  rate  P,  or  at  any 
time  whm  the  macnfactnrer  maJees  a  change  in  foe  design,  materials,  or  processes 
ditch,  in  foe  opinion  at  foe  goallfTlsg  activlfy,  would  have  an  appreciable  effect  on 
fihe  fohnre  rate  of  foe  capacitors. 

4.5. 4.6  aobmisslon  of  test  records. 

4. 5. 4. 6. 1  U  failnre  rate.  The  manufacturer  shall  submit  to  foe  qoallfTing 
aetivl^  test  records  (see  Table'ZH)  that  are  sufficient  to  substantiate  that  foe  failure 
rate  does  not  exceed  foe  established  foilure-rate  level  of  3  percent,  not  longer  than 
6  months  after  granting -of  (Qualification.  Figure  1  shows  mlnimam  unlt-boan  and 
failare  permissible. 

4. 5. 4. 0. 2  N,  O.  P  failure  rato.  Wbrni  a  number  cf  test-unlt-hoaps  and 
associated  nnmhpr  nf  failnrpg  gi!^irlpnl  to  warrant  (»rtiCcation  at  a  lower  estab¬ 
lished  failure-rate  level  (see  Figure  1)  have  been  accumulated  In  the  test  record 
(see  Table  XU),  the  manufoctarer  may  apply  to  the  qualifying  actMfy  for  such  certi¬ 
fication.  The  data  submitted  shall  be  certified  by  a  responsible  company  official. 


58 


KUiouat  or  rAiLimis 


1*10®  2*10®  .  S»10®  4*10P  5»10®  6*10® 

TOTAL  TEST  TT^ 

(  ootUIiovrs) 

Flfare  1.  (eootioued)  f 
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Tiblt  xn.  BitablUhmMt  d  fallort  ratt 


Lot 

numb«r 


’Test- 

utt>  of 
bean  taltoTM 


Suismatioa 
of  tMt- 
ttatt-boon 


Sammatloa 

of 

falluKs 


4. 5. 4. 6. 3  Correction  of  fallare-rata  level.  Tie  established  faflnre-rate  level 
shftU  be  subject  to  recertification  at  a  correctedTevel  if  tbe  taimber  of  failures  ^ 
recorded  In  tbe  test  record  (see  Table  xn}  exceeds  the  applicable  Use  B  for  the 
manufacturer's  established  faEnre-rate  level.  The  manufacturer  sba»  notify  the 
<iaallfylng  activity  on  a  ve^ly  basis  vher/  'ter  the  summation  of  completed  test-unit 
faUures  exceeds  the  appUraible  Una  B  for  manufacturer's  established  failure- 
rata  level.  Failure  to  meet  the  manufacturer's  established  hdlure-rate  level  will 
result  In  corrected  certification  of  established  failure-rate  level  at  a  higher  level 

or  removal  from  tbe  approved  sources  of  supply  for  qualllled  electronic  parts  Ust. 

4. 5. 4. 6. 4  Exemption  of  data  from  determ^tlon  of  failure-rate  leveL  Where 

a  life  test  is  known  to  he  faulty,  either  as  a  :^alt  of  test-equipment  failure  or  as  a 
result  of  an  error  In  manufacturing  the  lot,  test  data  obtained  shall  be  entered 
in  toe  test  record  and  snbmltted  to  the  qmUUying  actlvify  along  with  a  complete  ex¬ 
planation.  The  qualifying  activitjr  shall  then  decide  whether  the  failure  shall  be  used 
in  toe  computation  of  established  failure  rate.  There  shall  be  no  dodit  In  tbe  opinion 
of  toe  qualifying  activity  that  tbe  explanation  is  valid,  and  there  shall  be  ample  tech¬ 
nical  and  statistical  evidence  that  the  type  of  error  In  manufactaring  or  the  equip- 
meat  failure  Is  unusual  and  not  ^rpical.  ...  .. ” 

4.6  Methods  ol  examlaatton  ami  test 

4. 6. 1  Visual  and  mechanical  examination.  Capacitors  shall  be  Inspected  to 


verify  that  the  materials,  design,  construction,  physical  dimecslons,  marking,  and 
voilcmanshlp  are  in  accordance  with  the  applicable  requirements.  Conformance  to 
toe  material,  design,  and  construction  features  of  tbe  qualified  capacitors  be 
ensured  by  Inspection  of  the  prodnet  at  whatever  point  in  the  manufacturing  process 
is  deemed  to  be  most  suitable.  (See  3.1,  3.3to  3.4.2,  and  3.21  to  3.22.1.2.) 

4.6.2  Seal.  Capacitors  shall' be  stabilized  at  room  temperature  prior  to 
immersion  for  a  muEmom  of  1  minute  In  oil  maintained  at  a  temperature  of  125*’ 
VPC.  For  capacitors  with  a  liquid  Impregnant,  the  following  se^  test  may  be  sub- 
stitoted:  Capsidtors  shall  be  placed  on  a  clean  sheet  of  absorbent  paper  and 


84 


MIL-C-00(X» 


expos«d  to  125^^5^  for  a  mlslmum  of  I  hour.  Capacitors  to  be  subjected  to  the 
tsmperatoreo  aad  ImmerstoQ^cycIirg  aad  salt^spray  tests  may  be  excluded  from 
this  test  until  after  completlcn  e£  the  temperature-  ard-lmmersloa-cycilng  and  sait- 
spray  tests.  (See  3. 5. ) 

4. 8. 3  Dlelectrie  ylUvstasdlsg  voltage.  Capacitors  shall  be  tested  as  specified 
In  Tanle  xm.  The  surge  current  shall  be  limited  to  between  5  mllltamperes  and 
1  ampere.  When  necessary,  a  suitable  current-Umitiag  resistor  shall  be  Inserted 
Into  the  circuit  At  least  95  percent  of  the  specified  potential  (see  Table  ynrr)  shall 
appear  across  the  terminals  of  the  capat-  or  prior  to,  and  during,  the  period  of 
time  specified.  A  suitable  means  shall  be  used  to  detect  momentary  or  permanent 
breakdown.  Capacitors  shall  then  be  visually  examined  for  evidence  of 
(See  3.6.) 

Table  xm.  Dielectric  wtthetaadlBK  voltage 


Cltcutt 

disgnm 

Test 

Test 

coonectioos 

Teat  voltegtl^ 
(1  rated 
de  vTdtage) 

Time  test 
vottagt, 
appIlecP^ 
(minutes) 

l«-4f-«2 

Terminal-to- 

terminsl 

1  to2 

200 

1 

A.'--;-... 

Terminal-to-  1  aad  2 

CIA#  •  Id  cam 

200 

-  ^  ’ 

1?/ 

V  ITS  percent  rated  de  voltage  after  temperature-  and  immeraioo- 
•  cycling  and  moletnre-resietance  tests. 


y  Tot  the  eobgroop  1  acceptance  inspection  specified  in  4.5.2,  the 
vCSfiecitors  shall  be  subjected,  at  the  option  of  the  manufacturer,  to 
the  application  of  250  percent  of  rated  de  potential,  for  not  leas  tb*" 

5  eeconds,  or  200  percent  for  not  lees  than  15  eeccods. 

l^For  acceptance  inspection,  applications  of  potential  may  be  made 
between  each  terminal  indiridoally  and  the  case. 

4.6.4  Barometric  pressure  (^sbover).  05ee3.7.}  Capacitors  shall  be 
tested  in  accordance  with  method  lu5  of  Standard  hfIL-5TT>202.  The  following 
details  shall  apply:  , 

'  .  ^  ‘ 

(a)  Mounting—  B7  normal  mounting  means. 

(b)  Test-condition  letter  —  B 

(c)  Test  during  subjection  to  reduced  pressure  —  A  potential  equal  to 
125  percent  of  rated  dc  voltage  (see  3. 1}  shall  be  applied  for  at  least  1  minute  be¬ 
tween  each  terminal  and  every  other  terminal  In  tarn  and  between  the  case  and  each 
terminal  not  connected  to  the  case.  A  suitable  means  shall  be  used  to  detect  momen¬ 
tary  or  permanent  breakdown.  Czfadtoxs  shall  then  be  visually  examined  for 
evidence  of  damage. 
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•L  6, 5  issnlation  reslstirce.  {Se«  S.  5. )  Capacitors  shall  be  tested  ia  ac- 
coriisce  xlth  =etood  of  Standard  MIL-SCr!-202.  The  fellowiag  details  and 
exceptions  shall  apt^ 

(a)  Ttest  potential  —  A  potentiii  equal  to  the  rated  voltage  (see  3. 1)  or 

500  volts  dc,  wMcbever  is' less,  '  ' 

(b)  Paints  of  measurements; 

L  Terminal-to-lermlaal  —  isulatioa  resistance  shall  be  measured 
between  terminals  at  125*313%,  and  at  25*313%  or  corrected  thereto. 

2.  Terminal-^-case  —  IV  measurement  shall  be  made  between 
each  terminal  and  toe  case  at  25*30. 

(c)  Time  constant  —  The  time  ccrstant  of  the  measurement  circuit 
shall  be  not  greater  Ifan  30  seconds. 

4.5.6  Capacilartre.  ^ee3.S.)  Capacitors  shall  be  tested  in  accordance 
with  method  SSaSStonSrd  yiL-STD-2GS.  The  following  details  shall  apply; 

(a)  Test  frequency  —  1,  OOCttiOO  cj-  les  per  second  (cps). 

(b)  Limit  of  aecmracy  —  Shall  be  .ithln  ±1  percent. 

4. 6. 7  Dissipation  factor.  (See  3. 10.)  The  dissipation  factor  of  each  capaci¬ 

tor  shall  be  measured  at  an  ac  voltage  not  greeter  than  20  percent  of  the  rated  dc 
voltage  (see  3.  IX  at  a  frequency  of  1,0003100  cps.  bleasorement  accuracy  shall 
be  ^Ihln  12  percenL  .  ... 

4.6.8  vngatton.  h^-frequency.  CSee3.lL}  Capacitors  shall  be  tested  In 
accordance  with  method  cf  ldL~ST1>-2SL  The  toUowing  details  and  exceptions 
shall  aH)ly;  .  ,  “.^5  .. 

M  Uoonting  —  Capacltots  shall  be  rigidly  mounted  by  the  body  to  a 
vibration-test  iqipantus. 

(b)  Ttest-condiaon  letter  —  B. 

(e)  Direction  and  duration  of  motion  —  4  hours  In  each  of  2  mutually 
perpendlcnlar  directions  (total  of  8  hours),  coe  parallel  and  the  other  perpendicular 
to  the  cylindrical  axis. 

(d)  Measurements  curing  vibratSoa  —  Dorizig  the  last  cycle  In  each 
dlrectloc,  an  electrical  measurement  shall  be  made  to  detect  momentary  or  per¬ 
manent  brealcdovm  or  open  circuit. 

(e)  Examination  after  vlbraiica  —  Capacitors  shall  be  visually  examined 
lor  evidence  oic  mechanical  ^mage. 

4. 8. 9  Temperature  and  Immersion  zrzVLssj.  (See  3. 12. ) 

4. 6. 9. 1  Temperature  cycling  Capacitors  shall  be  tested  in  accordance  with 
method  102  of  SfanAirH  The  following  details  and  exceptions  shall 

apply: 

Ca)  Tsst-condltton  letter  —  C,  except  that  during  step  1  capacitors 
shall  be  ccndltlooed  at  -55O-t0o-3oc. 

(b)  Measurements  before  and  aSer  cycling  —  Not  applicable. 


06 


JCL-C-OOOO 


i.  6. 9. 2  lamersica  cycling.  Wlftfa  4  to  24  hours  after  completioa  of  tem- 
peratore  cTclia?,  capacitors  shall  be  tested  la  acccrdaace  with  laethod  104  of 
Staadard  MIL-STD-2C2.  The  fotlowb?  details  aad  ezceptioiss  shall  apply: 

(a)  Test-ceaciticn  letter  —  3. 

(b)  Ueasuretoents  after  ftaal  cycle  —  The  dielectric  wilhstaadlng  volt¬ 
age  aad  lasttlatloQ  reslstaace  at  2S0C  of  all  capacitors  shall  be  measured  as  speci¬ 
fied  is  4. 8. 3  aod  4. 6.  ^  respectively. 


4. 8. 10  ^t  spray  (corrosion).  (See  3. 13. )  Capacitors  sliall  be  tested  In 
accordance  with  method  101  of  Sta^ird  MIL-STD-2C8.  The  foUowiag  details  and 
eaeeptioaxs  shall  apply: 

(a)  Applicable  salt  solution  —  The  salt  solution  concentration  shall  be 

20  percent 

(b)  Test-conatton  letter  —  B. 

(c)  Ueasorements  after  eaposure  —  Not  applicable. 


After  this  test  capacitors  shall  be  visually  examined  for  evidence  of  harmful  cor¬ 
rosion  and  obliteration  of  marking. 


4. 6. 11  Shock.  (See  3. 14. )  Capacitors  shall  be  tested  in  accordance  with 
method  205  of  iiIL-S'n>-2Q2.  The  following  details  shall  apply: 

(a)  Test-condition  letter  —  C. 

>  (b)  Electrical  loading  during  shock  —  During  the  test  potential  of 
12S  percent  of  tiie  rated  dc  working  voltage  (see  3. 1)  shall  be  appUed  between  the 
terminals  of  each  capacitor  under  test 

'  (c)  Ueasuremeots  during  and  after  shock  —  Duriog  the  test  ^  cathode- 

ray  oscilloscope  or  other  comparable  means  shall  be  used  as  an  Indicating  device  in 
determining  any  electrical  failares.  After  tim  test  capacitors  shall  be  visually 
examined  fbr  evidence  of  breakdown,  arcing,-  fractures,  and  other  visible  mechani¬ 
cal  daznage. 


4.6. 12  Molstore  resistance.  (See  3. 15.)  Capacitors  shall  be  tested  In  ac¬ 
cordance  with  method  iCl2,  best  cbcdltion  A,  of  Standard  MIL-STD-2CI2,  except  that 
no  measurements  shall  be  made  before  and  after  cycUng.  Capacitors  shall  then  be 
tested  In  accordance  with  method  106  of  Standard  MIL-STD-202.  The  following 
details  and  exceptions  shall  apply:  '  v 

-  (a)  Uounting  —  Capacitors  shall  be  rigidly  mounted  by  the  body  except 
daring  measurements. 

(b)  Biittal  measurements  —  Nbjt  applicable. 

(c)  Polarization  voltage  —  Dozing  steps  1  to  8^  Inclusive,  a  dc  potential 
of  100  volts  shall  be  applied  across  the  termlzals  of  50  percent  of  the  c^acitors. 

No  potential  shaU  be  appUed  to  the  remaining  50  percent  of  the  capacitors. 

,  (d)  Loading  voltage  —  Not  applicable. 

(e)  Elnal  measurements  —  After  the  final  cycle,  the  capacitors  shall 
be  condition^  at  and  a  relative  humidity  of  50t5  percent  for  a  period  of  at 

least  22  hours  but  not  more  than  24  hours.  The  dielectric  withstanding  voltage  and 
Insulation  resistance  at  ZSPc  oi  all  capacitors  shall  be  measured  as  specified  in 
4. 6. 3  and  4. 6. 5,  respectively. 
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After  this  test,  capacitors  shall  be  visually  examined  for  evldeoce  of  harmful  cor> 
rosion  and  owiter%tion  of  marking. 

4.6.13  Aceeleratioe.  (See  3.15.) 

4. 8. 13. 1  Mouatlag.  Capacitors  shall  be  rigidly  mounted  by  toe  body  to  an 
acceleration-test  apparatus. 


4.  S.  13. 2  Procedure.  The  capacitors  shall  then  be  subjected  to  a  constant 
acceleration  of  50  gravity  "inits  for  a  period  of  5  seconds  in  each  of  3  mutually  per¬ 
pendicular  planes.  Tbe  test  planes  shall  be  parallel  to  toe  cylindrical  axis,  perpen¬ 
dicular  to  the  cylindrical  axis,  and  perpendicular  to  the  cylindrical  axis  with  the 
capacitor  rotated  900.  During  the  best^  125  percent  of  rated  de  voltage  (see  3. 1) 
shall  be  applied  between  toe  terminals  at  the  capacitor.  Coring  the  test^  a  cathode- 
ray  oscilloscope  or  other  comparable  means  shall  be  used  as  an  indlcat^  device 
in  determining  any  electrical  failures.  After  the  test,  capacitors  shall  be  visually 
examined  for  evidence  of  breakdown,  arcing;,  and  othtf  visible  mechanical  damage. 


4. 6. 14  Lead  bend.  Wire-lead  terminals  shall  be  bent  thxccgh  SCP  at  a  point 
1/4  inch  from  toe  body  of  the  capacitor,  with  the  radios  of  enrvatnre  at  the  bend 
approximately  1/32  li^  The  terminals  shall  be  clamped  to  within  3/64±l/64  inch 
of  toe  bend.  The  Ixxly  of  the  capacitor  or  toe  clamped  terminal  shall  then  ro¬ 
tated  about  toe  original  axis  of  the  bent  terminal  thicu^  36tP  in  alternating  direc- 
tions  for  5  rotations  at  toe  rate  of  approximately  5  seconds  per  rotation.  (See  3.17.) 


3.18.) 


4. 6.  IS  Low  temperature  and  capacltaaoe  change  wito  tempeiatare.  (See 


4. 6. 15. 1  Low  temperature.  Capacitors  shall  be  placed  in  a  chamber  main- 
taiaed  at  -550i3^,  aadnted'oc  volia^  (see  3. 1)  shall  be  applied  at  this  condition 
for  48i4  hours.  The  air  within  the  coodltionlng  chamber  shiJl  be  drcnlated. 


4. 6. 15.2  Cyacltanee  change  with  temperatore.  At  toe  conclnsion  of  the  test 
specified  In  4. 6. 15. 1,  capacitance  measurements  shall  be  made  as  specified  in 
4. 8. 6,  except  that  measurements  shall  be  made  at  -550t30C,  25Pi5PC,  and  1250 
±30C.  The  -550C  measurement  shall  be  made  before  the  capacitors  are  removed 
from  toe  conditioning  chamuer.  The  measurement  at  each  temperatore  shall  be 
recorded  aiien  two  soccesstve  readings  taken  at  S-rnlnote  intervals  indicate  no 
change  In  capacitance.  Capacitors  shall  then  be  visoally  examined  for  evidence  of 
breakdown,  arcing;  and  otoer  visible  mechanical  damage.  .  ,  . 

4.8.16  Life.  "(See  3.19.)  ”  ■  -  ^  . 


4. 6. 16. 1  For  qnaliflcatlon  and  acceptance  inspection.  Capacitors  shall  be 
subjected  to  140  perc^  of  toe  rated  dc  voltage  (see  3. 1)  at  a  temperature  of  125° 
t2PC  for  250i8  hoars.  Doring  toe  conditioning  capacitors  shall  be  separated  by  a 
distance  of  not  less  than  1  inch.  Adequate  circnlatlnn  of  air  shall  be  provided  to 
prevent  toe  temperatore  wUMn  6  inches  at  any  capacitor  from  departing  more  than 
i2°C  from  the  nominal  ambient  temperatore  ci  the  chamber.  Radiation  shall  not  be 
used  as  a  means  of  heating  the  chamber.  The  surge  current  shall  be  limited  to  be¬ 
tween  5  mUliamperes  and  1  ampere.  When  necessary,  a  suitable  cnrrent-Ilmlting 
resistor  shall  be  inserted  into  the  drcnlt.  At  toe  conclusion  of  this  test,  toe  capa¬ 
citors  Shan  be  retomed  to  the  Inspection  conditions  specified  in  4.2  and  sh^  be 
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visually  examined  for  leakage  of  Impregnant  or  filling  compound  and  deformation  of 
case.  Insulation  resistance  at  250C,  capacitance,  ai^  dissipation  factor  shall  then 
be  measured  as  specified  in  4. 8. 5,  4. 6. 6,  and  4. 6. 7,  respectively. 

4. 6. 16.2  For  2,  (Xy-teur  test.  Capacitors  that  have  been  subjected  to  the 
250-ho'ur  test  (see  4,  &  iS.  1)  shall  be  test^  for  an  additionai  period  c£  i,  750  boars 
in  accordance  with  4. 8. 16. 1. 

4. 6. 17  Flashpoint  of  impregnant  or  filling  compcucd.  The  flashpoint  of  im- 
pregsant  or  filling  compound  shall  be  measured  as  specified  in  PiWcation  D92-52, 
except  that  the  fire  ix)int  and  precision  do  not  apply.  The  word  Mmpregnant*  shall 
be  substituted  for  the  «ord  foil"  throughout  the  test  method.  ^ee3.20.) 

5.  PREPARATION  FOR  DELIVERY 

5.1  Preservation  and  packaging.  (See  6.2.) 

5. 1. 1  Level  A.  Capacitors  shall  be  individually  protected  and  unit-packaged 

in  accordance  with  method  in  of  Specification  MIL-P-116.  Unless  otherwise  spe¬ 
lled  (see  6. 2),  5-unit  packages  or  a  multiple  thereof  shall  be  fnrflier  packaged  in 
tatermediate  containers  conforming  to  Specification  PPP-B-566,  PPP-B-676,  or 
hQL-B-4229.  The  gross  weight  of  the  Intermediate  container  shall  not  exceed  10 
pounds.  .  .u  ; .  ■  . 

5.1.2  Level  C.  Capacitors  shall  be  afforded  preservation  and  packaging  in 
accordance  with  the  mana^tnrer's  normal  commercial  practice. 

5.2  Packing.  (See  6.2.)  •'  '  ' 

5.2. 1  Level  A.  Capacitors  packaged  as  spedfled  (see  6.2)  shall  be  packed 
in  overseas-type  wlrebound  wood,  wood-cleated  flbertoard,  wood-cleated  plywood, 
nailed  wood,  fiber  (class  2  or  3,  as  specified  (see  6.2)),  or  wood-deoted  paper- 
overlaid  boxes  conforming  to  Specifications  PPP-B-585,  PPP-B-591,  PPP-B-601, 
PPP-B-630,  and  MIL-B-10377,  respectively,  at  the  option  of  the  manufacturer. 
Shipping  containers  shall  have  case  liners  conforming  to  specification  MIL-J'-10547; 
the  case  liners  shall  be  closed  and  sealed  in  accordance  with  the  appendix  thereto. 
Case  liners  for  boxes  conforming  to  Specification  PPP-B-638  may  be  omitted,  pro¬ 
vided  that  the  center  and  edge  seams  and  manufacturers*  Joints  are  seeled  with  tape, 
at  least  l|  inches  wld^  cot^rming  to  ^pe  EL  class  1,  of  Specifieatkm  PPP-T-W. 
Box  closures  and  stra^Ting  shall  be  as  specified  in  tihe  applicable  box  specification 
or  appendix  thereto.  Fiber  braces  conforming  to  ^leciflcation  PPP-B-^6  may  be 
beuded  with  tape  conforming  to  ^rpe  IV  of  Spedfication  PPP-T-97  and  appeodlz 
thereto  instead  of  steel  straps.  The  gross  weight  of  wood  boxes  shall  not  exceed 
200  pounds;  fiberboard  boxes  shall  not  exceed  foe  weight  limitations  of  the  appli¬ 
cable  box  specificatlon- 

5.2.2  Level  B.  Capacitors  packaged  as  specified  (see  6.2)  shall  be  packed 
In  domestic-type  wlrebound  wcxsd,  wood-cleated  fiberbca^  wood-cleated  plywooc^ 
nailed  wood,  fiber,  or  wood-cleated  paper-overlaid  boxes  conforming  to  Specifica¬ 
tions  PPP-B-535,  PPP-B-501,  PPP-B-601,  PPP-3-621,  PPP-B-6aB,  and  MIL- 
B-10377,  respectively,  at  the  option  of  the  manufocturer.  Box  closures  shall  be 
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as  specifisc  u:  ±e  applicable  bcx  specuication  cr  appendix  thereto.  Ite  cross 
weicht  of  Tscod  boxes  shall  net  exceed  CCC  pounds;  iiberbeard  boxes  shall  net  exceed 
the  weicat  lintilaticas  ci  ±e  aoclicabie  box  sceoiiication. 


5. 2. 3  le’.-el  C.  Capacitors  packaced  as  specified  (see  6. 2)  shall  be  packed 
is  centsiners  cf  the  trps,  size,  and  kind  rcinnicriy  used  for  the  purpese.  in  a  n:an- 
oer  that  Trill  ensure  acceptance  by  comntoa  carrier  and  safe  delivery  at  destinatica* 
Shipping  oistainers  shall  cccpiy  with  the  Unlfams  Classificaticn  Rules,  or 

regulaticDS  of  other  carriers,  as  ^plicable  to  the  Eode  of  transportaticQ. 


5. 2. 4  Gfflieral.  bvsofar  as  possible  and  practical,  exterior  containers  shall 
he  uniform  in  shape  and  size,  shall  be  of  the  aMaum  cube  and  tare  consistent  Trith 
the  protection  required,  and  shall  contain  identical  quantities  of  identiciil  items. 

5. 3  Marking.  Si  addition  to  any  special  marking  required  by  the  contract  or 
order,  unit  packages,  intermediate  packages,  and  either  shipping  containers 
be  marked  in  accordance  with  Standard  MIL-STD-129.  (See  6. 2. ) 


6.  NDISS 


6. 1  Intended  use.  Ilie  capacitors  covered  by  this  specification  are  intended 
for  use  in  any  equipment  where  known  c^ers  of  high  reliabili^  are  required. 

6.2  Crderisg  data.  Procurement  documents  should  specify  the  following; 

(a)  The  complete  item  nnmber  and  the  title,  numb^,  and  date  at  the 
applicable  Item  requirements  sheet  (See  1. 2.'  1  and  3. 1. ) 

(b)  Tlfle,  naaber,  and  date  of  this  specification. 

(c)  Levels  of  presemvatfon  and  packaging  and  packing,  and  applicable 
marking.  (1^  section  5. } 

(d)  Number  of  unit  packages,  if  other  than  that  specified  in  5. 1. 1. 

(e)  Class  at  fiber.  (See  5.2. 1) 

6. 2. 1  Indirect  shlpmeats.  The  packaging,  packing,  and  maririrvj  specified 
In  sectfon  5  apply  only  to  direct  purdah  by,  or  direct  shipments  to,  the  govern¬ 
ment  and  are  not  intended  to  apply  to  contracts  or  orders  betweoi  the  manufacturer 
and  other  procuring  activities. 

6. 3  Quallfiratlon.  With  respect  to  products  requlTing  qualification,  awards 
wQl  be  made  only  for  those  products  that,  prior  to  the  time  set  for  opening  of  bids, 
have  been  tested  and  approved  by  the  qaalifidog  activity  for  inclusion  to  the  appli¬ 
cable  approved  sources  3" supply  for  qualified  electronic  parts  list.  The  activity 
resranstole  for  the  approved  sources  at  supply  for  qualified  electronic  parts  list 
is-^uneZ 

6. 3. 1  Failnre-rate-level  qualification.  Where  the  invitation  for  Wd  specifies 
a  fallnre-raie  level  below  the  M  leveL  aTvards  Trill  be  made  only  for  those  proctocts 
that  have  beei  approved  prior  to  the  Md-opentog  date  by  the  qualifying  activity  as 
meeting  toe  failmre-rate  level  specified  to  toe  invitation  for  bid. 


70 


MIL-C-OOOO 


6, 4  Mocntir.c.  Capacihjrs  covered  by  this  specification  should  be  uicunted  by 
a  bracket  or  clamp,  or  they  should  be  potted  when  vibration  or  shcci  are  lii«’T  to 
be  eoccuntered  in  service. 

5.  a  .Actual  failure  rate.  The  actual  failure  rale  of  individual  lots  offered  for 
accepauce  wul,  in  general,  oe  considerably  belter  than  the  certified  level,  since 
the  manufacturer  must  maintain  a  much  lower  average  failure-raie  level  in  order 
to  obtain  and  retain  cer^catioa  and  to  ensure  acceptance  of  a  hi^  percentage  of 
lots  tested.  The  relattcnship  between  average  failure  rate  and  perckitage  of  lots 
accepted  Is  given  by  an  operating  charactistic  curve  for  the  sampling  plan  used. 
Table  XI7  gives  two  points  on  each  of  the  operating  characteristic  carves:  (1)  the 
average  failure  rates  that  must  be  maintained  so  19  out  of  2C  lets  will  be  ac¬ 
cepted  and  (2)  the  failnre  rates  at  which  only  2  out  of  10  lots  will  be  accepted  for 
&e  sampling  plans  given  in  Table  IX. 

Table  XIV.  FaUnre  rates 


Sample 

site 

Acceptance 

number 

s 

30 

0 

'  0.16 

4.3 

3 

80 

1 

0.37 

3.0 

3 

114 

3 

0.58 

3.0 

147 

...  j 

0.74 

3.0 

3 

300 

8 

1.30 

3.0 

1 

80 

0 

..",0.05 

1.8 

1 

114 

1 

0:25 

2.1 

1 

147 

2 

0.48 

2.3 

i 

•  6 

0.88 

2.4 

0.1 

147 

0 

0.029 

0.87 

0.1 

300 

1 

0.094 

0.80 

0.01 

300 

0 

0.015 

0.43 

6. 6  Life  at  temperatures  and  voltages  below  and  above  rated. 

The  failure 

rates  used  la  this  spedflcatlon  are  referred  to  operation  at  rated  ^tage  at  129^. 
The  sampling  plans  and  failure-rate  determinations  throu^ut  &e  specificatloa 
assume  an  acceleration  factor  of  5  for  the  life  test  conducted  at  1250C  and  140  per¬ 
cent  of  rated  voltage.  Lower  feilnre  rates  than  those  for  which  the  maanfactarer 
has  obtained  certification  mzj  be  achieved  by  operating  the  capacitors  at  lower 
voltage,  or  at  lower  temperatures,  or  both.  P^ctors  by  which  failure  rales  are  to 
be  mol^lied  under  cooditloES  oth^  than  marlmam  are  shown  on  Figure  2. 

6. 7  Ligoid-lmpregnated  capacitor.  A  Ugold-Impregnated  capacitor  is  one 
In  which  a  liq^  impreg^t  is  domiiantiy  contained  within  the  foti-aod-paper 
winding  hot  does  not  ocaqiy  substantially  aU  the  case  volume  not  required  by  the 
cafaciior  element  and  its  connections. 


PAIUMIC* 


ICL-C-OCXX) 

„  e>f»cltor»  A U(jiid-flUed caqmcltor  is  oo«  la irtlch a 

liquid  tapre^  occaplas  aib^tlally  lU  the  case  volaae  aot  required  br  the 
eleneat  and  its  connections.  Space  may  be  allowed  for  expansion  of  ae 
aqpld  under  temperatare  •sarlatlccs. 

8-S  compopeaL  The  ratLag  gt^ai  is  te  stsady-atata  do 

voltage,  _  the  sum  of  the  dc  voltage  aind  the  peak  ac  •roltage,  nrovidri^t  the 

^  acvDlt^  does  not  exceed  20  percent  of  the  riling  at  60  r^ps,  looerceatat 

120  cps,  or  1  percent  at  1(^  000  cps.  Where  heavy  transient  or  corrents  are 
enc^te^  the  re<pilreaeats  of  this  specUlcatloa  are  not  sufScdent  to 
att^ctoiy  p6]*rmanee,  and  due  alloeance  most  therefore  he  made  la^^^- 
noa  of  a  capacUor. 

MOTJ^  ttoGorvmment  drawings,  speciflcaUons,  or  other  dUa  are  used 

fcr  any  purpose  otter  flaa  la  conaectloa  with  a  deCalteJy  related  Oovemment  nro- 

Government  thereby  Incurs  no  responslbOHy 

ftnB^^  or  fcs^rw  supplied  the  said  drswtsgs,  spedfleattem.  or  otter 
d^als  Ml  to  he  re^^rded  by  ImpHcaHoa  or  otterwise  as  la  any 
^e^derorwaja^  person  or  or  (XKnjtaj  tjoj  or 

jStadttSteT*^  Bsa*  or seUaiqr patented InvenlloaS^tti^w^^br^ 


MIL-C-<XXX) 
%  Feisraary  I960 


liUTm  SPEOnCATTOM 

CAPACITORS,  FIXED,  PAPER  (OR  R4PER-PLASTIC) 
DIELECTRIC,  DIRECT-CLRRENT,  ESTABUSHED  REUABIUTY 
(HERMETICALLY  SEALED  L\  METALLIC  CASES) 

rapploaent  forM  a  jart  at  S^aclftcatlaa  Xn>C-0000  dated  2  fttewry 


2. 01  ^pe.  •  Hds  sopplement  lists  &e  Item  Reqnlremeots  Sbeets 
whlcli  reference  OiSs  .^>eciflc&tton. 

Item  Ragnireffients  Sheets 

OOOO/l  Capacitors,  fixed,  metal  cas^  talxilar  200  TOlt,  1250C 

0000/2  Capacitors,  fixe<^  metal  case,  talslar  300  12SPc 

0000/3  Capacitors,  fixe^  metal  case,  tabular  4C0  voll^  125^ 

0000/4  Capacitors,  fixed,  metal  case,  tobolar  OOO  volt,  125°C 


IWC  5»10l 
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The  coe4>lcte  requireeeats  for  procurement  of  cnpecltors 
described  hereon  shell  consist  of  sll  the  requirements 
specified  hereon  end  sll  the  requirements  specified  in 
Specif Icstion  MiL*C*'0000. 


O- 

I 


Pigore  1  -  Dimessions  end  Circuit  Disgrsa 

1.  All  dimensions  im  Inches. 

9.  Leeds  shell  be  of  solid  sire,  l>5/8  n  long, 
szisllr  locsted;  Ko.  32  AVO  for  esses  .235 
ssd  .312  in  disMter  end  Ho.  20  AlC  for  esses 
.400  through  1  in  diasMter. 


O 

a 


ITXX  XAgg 

CBANTITT  OP  SgCTIOHS 

SBCTIOM  flATA - 

Working  Toltsge 
Cspscitsmce  Date: 
Sated  Capacitance 
Tolerance 
Dielectric 
Constructics 
Circuit  diagram 
PAILDSX  SATZ 

gmr - 

Data 

type  case 

Dimensions 
TZRMIHAL  DATA 
iJuanTTEy 

Type 

Dimensions 
■OOKTISG  DATA 
TQiPEaATOSg  RATIXG 


:  Capacitor,  fixed,  tubular 
:  One 

:  200  V  dc 

:  see  Table  XII 
:  sas  Table  1 1 

:  paper  or  paper -polyester  film  ^ 
:  extended  foil  type 
:  see  Figure  1 
:  see  Table  I 
:  0000/1 

;  tubular  metsl.  hermetically 
sealed 

:  eee  Table  III 
:  t»o 

:  axial  wire  leads  ^ 

:  see  Figure  1 
t  brackets  or  bonding 
:  -55*C  to  +125*C 


cr 


JliLrgrWP 


Capacitor,  fixed,  tubular,  paper 
or  paper-polyester  film  dielectric 
_ POO  ▼  dc _ 


noi  uauiROioiTs 


0000/1 


Table  X  -  Failure  Rate 

Table  II  -  Capacitance 

Pcrceat  per 

Tolerance 

1000  hours 

(90%  confidence  level) 

Itaa 

Nuabar, 


0000/1-SC2- 

0000/1-682- 

0000/1-183- 

0000/1-213- 

0000/1-333- 

0000/1-473- 

OOOOA-683- 

0000/1-104- 

0000/1-1S4- 

OOOO/X-224- 

0000/1-334- 

0000/1-474- 

0000/1-684- 

0000/1-105- 


fmiltxr*  Capacitaac*  Case  Diaensions 

late  Capacitaace  Toleraace  1/33  qIS 

*-1/16  “-.005 


iacbes 
13/16 
13/16 
15/16 
15/16 
1-1/16 
15/16 
1-3/16 
1-7 
1-1 
1-3 
1-5 
1-5/8 

1- 7/8 

2- 3/8 


laches 

.235 

.235 

.312 

.312 

.312 

.400 

.400 

.400 

.562 

.562 

.562 

.670 

.750 

.750 


1  -  Coaplete  Itea  Kuaber  vill  iaclsde  additioaal 
‘  syabols  to  indicate  Failure  Sate  aad  Capacitance 
'''"Tolerance  -  - 

Kzaaple:  OOOOA  II  473  K 

Failure  Capacitance 
Sate  Tolerance 

Table  III  -  Capacitances  and  Dlaenslons 


rz 

Cm* 

muE 

Capacitor, fixed, tubular, paper  or 
paper-pol^Mter^filji  dielectric 

im  REBUilOlQin 


Tb«  coaipltt*  7«^ulr«Mats  for  procurcM«at  of  capacitors 
(isscribsd  ksrsoa  shall  eoaslat  of  all  tb*  rsquireMats 
spsciflsd  h«r«oa  aad  all  th«  rsqulrsMats  spscifiad  ia 
Spscificatioa  )III,-C>0000. 


a  - II/S4  —j  r  h— 

saa 

ZZli - ©  9 


O — K — O 


ngars  1  -  OiMBSloas  aad  Clrcnlt  Diagraa 

All  dlMBSloas  la  loehas.  . 

LsaAs  shall  bs  of  solid  sirs,  1-A/B  ^  loac, 
aalally  locatod;  So.  22  AIG  for  caaaS^.23S 
aad  .312  fu  dlaastar  aad  So.  20  AVB  for  casss 
•400  throogh  1  la  dlaaster. 


nn  sAja 


sscrTCBS 


Cspseitaaea  Data: 
latsd  Capaeltaaco 
Tblsraaca 
Olslsctrie 
'  OoBStnetioa 
Clrealt  diacraa 
rAiumx  tAti 


CXStlMTA 

"T^ifTHas 

Dlasisaloas 
TlSaiSAI.  9ATit 


Dlasaalooa 

isommso  data 


:  Capacitor,  flaad,  tubolar 
:  Oas 

:  300  T  do 

:  aae  Table  III 
:  as*  Table  XI 

:  paper  or  paper-polyester  fila 
:  watended  foil  type 
t  see  Tigsre  1 
:  see  Table  I 
:  0000/2 

:  tubolar  astal,  beraetieally 

sealed 

:  see  Table  III 
:  tse 

:  aalal  vire  leads 
t  see  Sifort^  1 
:  brackets  or  bonding 
:  -55*C  to  ♦125*C 


Cspacitor,  fiae4  tubular,  paper  or  t 
paper-polyester  flla  dielectric  I 
300  ▼  dc  ! 


ITEM  KaBiiaiaTs 
0000/2 


a.Mi 


rtVkia* 

5910 


Tmbl*  I  o  f&ilur*  Kat* 
Percent  per 
1000  hours 

(90%  eoalldcnee  level) 


Tolernnce 


±  10% 
±  20% 


Table  II  -  Capacitance 
Tolerance 


Itea 

Vuaber, 


0000/2>472> 

0000/2-153. 

0000/2-223- 

0000/2-333. 

0000/2-473- 

00Q0/3-<83- 

0000/2-104- 

0000/2-154- 

0000/2-224- 

0000/2-334- 

0000/2-474- 

0000/2-<84- 

0000/2-105- 


Failure  Capacitance  Case  Diaensions 

late  Capacitance  Tol«-ance  oi5 

*'-1/16  “-.005 


laches 

13/16 

15/16 

1-1/16 

1-1/16 

1-5/32 

1-13/32 

1-1/8 

1-3/8 

1-5/8 

1- 3/4 

2- 1/8 
2-3/8 
2-1/8 


inches 

.235 

.312 

.312 

.400 

.400 

.400 

.562 

.562 

.562 

.670 

.750 

.750 

1.0 


1.-  Coaplete  Itea  Nuaber  vill  include  additional 

syabols  to  indicate  Failure  Bate  and  Capacitance 
Tolerance  - 

•  Sxaaple:  0000/2  ■  473  K 

failure  Capacitance 
Bate  Tolerance 

Table  III  -  Capacitances  and  Diaensions 


Capacitor, fixed, tubular, paper  or 
paper-polyester  fila  dielectric 


0000/2 
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The  co«pl*t»  re^uireaants  for  proextreaant  of  capacitors 
described  hereoa  shall  consist  of  all  the  requireaents 
specified  hereoa  and  all  the  requiraaeats  specified  in 
Specification  )(1L-C>0000. 


Figure  1  »  Diaensione  and  Circuit  Diagraa 

1.  All  diaensions  in  inches.  . 

2,  Leeds  shall  be  of  solid  wire,  1-5/8  ^  long, 
axially  located;  Ho.  22  A1G  for  eases  .235 
end  .312  in  diaaeter  and  Vo.  20  MG  for  cases 
.400  through  1  in  diaaeter. 


ITSM  VAMZ 

ZJOTSTTTT'OF  SSCTIOHS 

sEcnaM'TnTJC - 

tforhing  Voltage 
Capacitance  Data; 
Bated  Capacitance 
Tolerance 
Oialectrie 
Construction 
Circuit  diagraa 
FAlUmS  RATS 

grrrs - 

QST'DATA 
fype  case 

Diaensicns 
TSRMIVAL  DATA 
Quantity 
Type 

Oiaensions 
MOqimWG  DATA 
TEMPm'niRB  RATIVC 


Capacitor,  fixed,  tubular 
One 


400  ▼  dc 


seu  Table  III 
see  Table  II 

paper  or  paper -polyester  film 

extended  foil  type 

see  Figure  1 

see  Table  I 

0000/3 


tubular  aetal,  hsraetically 

sealed 

see  Table  III 


tso  '-V 
axial  wire  leads 
see  Figure  1 
brackets  or  bonding 
-55* C  to  +125* C 


OtwCs* 

mu 

Capacitor,  fixed, tubular,  paper  or 
paper-polyester  fils  dielectric 
too  V  dc 

ITEM  lEtUilQiefTS 

0000/3 

eaojen 

MTT,.r.nnnQ  1 

Th*  eoaplct*  for  procuroMot  of  capocitors 

dMcrlbcd  borooa  shall  coasist  of  all  tha  raauiraaaats 
spaelfiad  harsoa  aad  all  tha  ra^ulrsMats  spacifiad  la 
Spaclficatloa  >II.-C-<iOOO. 


ays*  — I  »  h— 

MM 

; —  b  0 


p — K — p 


^fura  1  -  Dtaaaaioaa  aad  Circuit  Diagraai 
1.  All  diaaaaloaa  la  iachas. 

S.  l«ads  shall  ba  of  solid  vlra,  l<>d/8  ^  loaf, 
axially  locatad;  33  A1C  for  easao  .235 
aad  .312  ia  diaaatar  aad  Xo.  20  A2G  for  csaaa 
.400  through  1  la  diaaatar. 


ITU  NAIIS 


~0F  sxcrioirs 


Capacltaaea  Data; 
■atad  Capaeitaaca 
Tolarsaca 
Olalaetrie 
'  Coaatructioa 
Clreuit  diagrsa 
TAIumg  RATg 

casi  Data 
Typa  case 

Diaaosiona 
TSUIKAL  DATA 


'  Typa 
Diaeaaloas 
■OCWTIXC  DATA 
TUPESATUU  BATIlKi 


CapacitxMT,  flxad,  tubular 
Oaa 

600  V  dc 

sea  Tabla  III 

saa  Tabla  II 

paper  or  papar-polyaatar  fila 

axtaadad  foil  typa 

see  Flgura  1 

sae  Tabla  I 

0000/4 

tubular  aatal,  heraatlcally 
saalad 

saa  Tabla  III 
tso 

axial  vira  lasds 
saa  Figure  1 
brackets  or  bonding 
-55*C  to  +125*C 


m 


^pacitor,  fixe^  tubular,  paper  or 
paper-polyester  fils  dielectric 
600  T  dc 


Qo: 


JM 


TFlj 


in 


0000/4 


Sjrabol 


Teler»nc« 

±  lot 

i  20t 


T&bl*  I  -  rallor*  Rat* 
P«rc«ttt  p«r 
1000  hours 

(90%  confldsnc*  1ct«1) 


Tmbls  n  -  Capacltsacs 
Tolar  ucs 


Nuiter, 


0000/4-«82- 

0000/4>153> 

0000/4-393. 

0000/4.333- 

0000/4-473- 

0000/4-433- 

0000/4-104- 

0000/4-1S4- 

0000/4-234- 

0000/4-334- 

0000/4-474- 


Tailrre 

tats 


M.t.O.P 
M.t.O.P 
M.JI.O.P 
M.t.O.P 
M.t.O.P 
M.t.O.P 
3.1,0, P 
M,I,0,P 
3,1, 0,P 
3,1,0,P 
H.J.0.P 


Capauitaace 

CaipAcl  tAAC* 

CmM  DiMnsioos 

Toltruc* 

.♦1^02 

*-1/16 

-•f.015 

“-.005 

ttf 

lecbes 

inches 

.0068 

1,  L 

1-1/16 

.312 

.OIS 

I,  L 

1-1/16 

.400 

.022 

1,  L 

1-3/16 

.400 

.033 

1,  L 

1-9/16 

.400 

.047 

1.  L 

1-1/8 

.562 

.068 

K.  L 

1-3/8 

.562 

.10 

1.  L 

1-3/4 

.562 

.15 

K.  L 

1-3/4 

.670 

.22 

1,  L 

1-7/8 

.750 

.33 

1,  L 

2-5/8 

.750 

.47 

1,  L 

2-1/8 

1.0 

1  -  Coaplsts  Itaa  limbsr  sill  include  additional 

STsbols  to  indicate  Failure  Rate  and  Capacitance 
Tolerance  - 

fzaeple:  0000/4  1  473  jt 

Failure  Capacitance 
Rate  Tolerance 

Table  111  -  Capacitaaces  and  Dieensions 


Capacitor, fixed  .ubular, paper  or 
paper-pol jester  iile  dielectric 

ROO  V 


tTEM  iehuiuembits 

0000/4 


\ 


THIS  DCCUlBfT  NOT  TO  BS  USES  IX  FKOCVKQUXT 
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.  G«n«rml.  »  tnioraatioa  contained  tt«r«ia  consists  of  (1) 
gsnsrsl  rsquxrsMats  tslcttn  directly  froa  Spscificstioa 
MlL-C-0000  sad  (2)  spplicstioa  data  obtained  froa  use 
history.  The  Inforaation  is  applicable  to  capacitors 
described  oa  I  tea  Rec^uireaent  Sheets  Xo.'s  0000 /I.  0000/2, 
0000/3  and  0000/4.  These  capacitors  are  hiih'.reliability, 
dtrect-curreat  (dc),  paper  or  paper>polyester  film 
(polyet^leae  terephtbalate)  dielectric,  fixed  tubular 
capacitors,  haraetically  sealed  in  aetallic  cases. 


2.  Intended  Use.  -  These  capacitors  are  primarily  intended 
for  filter,  by-pass,  and  blocking  purposes  vhere  the 
alternating-current  (ac)  component  of  the  impressed 
voltage  is  saall  with  respect  to  the  dc  voltage  rating. 
The  rating  given  is  the  steady  state  dc  voltage,  or  the 
SUB  of  the  dc  voltage  and  the  peak  ac  voltage,  provided 
that  the  peak  ac  voltage  does  not  exceed  20  percent  of 
the  rating  at  60  cps,  IS  percent  at  125  cps,  or  1  percent 
at  10,000  cps.  These  capacitors  should  not  be  used,  with 
an  expectance  of  highly  reliable  performance,  vhere  heavy 
transient  or  pulse  currents  are  encountered. 


3,  Ratings.  -  Based  on  tests  contained  in  Specification 
■lL-C-0000  these  capacitors  have  ratings  as  follova: 


Service  temperature  range 
Vorking  voltages 
Insulation  reeistance  (25*C) 
a.  .  terminal  to  terminal 


b.  terminal  to  case  -  : 
Insulation  resistance  (125*C) 
a.  teradnal  to  terminal  : 


b.  terminal  to  case 
Dissipation  factor  (1,000 
cps) 

Ylbration  (10-2000  cps  at 
ISG) 

Salt  spray 


-55*C  through  125*C 
200,  300,  400  and  600  V  dc 

0-0*6  uf  »  ,  ^ 

Greater  than  0.6  uf 
25,000  megohms  ainisum 
15,000  megohms/miCTofarads 
greater  than  10,000  megohms 

0-0.6  uf 

K  eater  than  0.6  uf 
0  megohms  minisum 
20  megobms/microfarads 
greater  than  100  megohms 

less  than  1  percent 

no  opens  or  intermittents 
DO  harmful  corrosion 


..TBIg 


XOT  TO  BE  USED  IX  PBOCUMyOTT 


jCapacitors, fixed, tubular  paper  or 
[paper-polyester  film  dielectric 
200.  300.  400  and  600  V  dc 


tffUMnW  MU 

AD  0000/1,  /2, 
/3  and  /4 _ 


1  ■*"  5 
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THIS  DOCUMENT  NOT  TO  BK  USED  IN  PBOCCMaairr 


ShocJt  (  SO  G  } 

Molatxirei  resistance 
Accelerstioa  (50G  for 
5  sec) 

Cspscitsnee  cMsnce  with 
teaperst\ire 


:  ao  sNorts  or  iatermittests 
:  J.R.  mere  &ia  i,  OOQ  megohms 

:  no  shorts  or  intervittents 


-^•C  - 
♦124*C 


-t-Di  to  >10» 
>3%  to  -flail 


4.  Altitude  Liaitntions.  -  Cspecltor  bttshlnf  flnstever  roltsce 
llaitmtiona  should  be  taken  Into  consideration  ehen 
deslgslng  elreolts  for  use  in  guided  nissllan  and  slnilar 
high  altitude  sjtplications.  The  cur sen  below  give  tNpienl 
nsalnun  roliagen  shich  should  be  taken  into  consideration 
vhen  using  these  capacitors  la  electronic  equipsent.  Troai 
the  practical  standpoint,  these  enrees  indicate  that  it 
nay  sosetiaes  be  necessary  to  specify  a  higher  eorklng 
▼oltage  capacitor  in  a  larger  dlaaeter  case  in  order  to 
insure  satisfactory  operation  of  the  finished  equipseat. 
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5.  Mounting.  >  These  capacitors  should  be  aounted  such  that 
the  leads  are  not  required  to  withstand  forces  arising 
fros  the  anas  of  the  capacitor  body  ebace  shock  or  high 
frequency  ▼ibratlon  is  likely  to  be  encountered.  The 
necessity  for  exercising  greet  care  in  the  use  of  a 
strap  or  cla^  is  esphasixed.  A  clasp  which  pinches  the 
body  too  tightly  nay  injure  it,  either  because  of  tbs 
stress  produced  in  tightening  or  because  of  the  nggraTstios 
of  these  stresses  by  wibratioa.  There  are  STailable,  bow-> 
ercr.  claiqis  designed  to  support  capscitors  subject  to 
shock  and  Tibratlon. 
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6.  St&bilitT.  -  Although  these  esixaextors  have  x  fair  degree 
of  stability,  their  capacitances  do  change  with  respect 
to  tiae  due  to  eavironsents.  The  extent  of  these  changes 
under  different  environaeatal  conditions  is  indicated  In 
the  Item  Requiresents  Sheet  and  discussed  in  this  Appli¬ 
cation  Supplement.  These  changes  are  in  no  «ay  connected 
with  or  affected  by  the  initial  measured  tolerance.  A 
capacitor  which  is  initially  measured  to  a  tolerance  of 
±101  can  be  expected  to  hawe  exactly  the  same  stability 
as  one  initially  measured  to  a  tolerance  of  ±201.  It 
will  be  no  worse  nor  no  better  in  relation  to  any  pro¬ 
bable  drifting  or  aging,  ne  only  difference  in  the 

two  capacitors  will  be  that  the  one  measured  ±101  may 
be  expected  to  be  closer  initially  to  the  nominal  capaci¬ 
tance  value.  Care  should  be  taken,  therefore,  not  to 
select  capacitors  of  closer  tolerance  in  order  to  obtain 
higher  stability. 

7.  Soldering  of  Leads.  -  Care  should  be  taken,  when  soldering 
connecting  leads  closer  than  1/4  inch  to  the  solder  seal 
in  the  end  of  the  capacitor,  to  prevent  melting  of  the 
solder  seal.  Damage  to  the  seal  by  melting  can  cause  a 
leak  of  the  impregnant,  entrance  of  moisture  into  the 
capacitor  and  its  ultimate  breakdown. 

8.  railure  rate.  - 

a.  At  rated  conditions.  The  "actual'*  failure  rate  of 
indiwidunl  lots  offered  for  acceptance  by  a  given  aanu- 
facturer  will  in  general  be  considerably  better  than  the 
failure  rate  for  which  approval  has  been  given.  This 
"actual"  failure  rate  may  be  as  low  as  one-fourth  the 
rate  for  which  approval  has  been  granted. 

b.  At  derated  conditions.  Lower  failure  rates  than 
those  for  which  approval  has  been  granted  to  a  given 
manufacturer  may  be  achieved  by  operating  the  capaci¬ 
tors  at  lower  voltage  or  at  lower  temperature  or  both. 
Factors  by  which  approval  failure  rates  are  to  be 
multiplied  under  derated  conditions  are  given  in 
Figure  2. 
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Figure  2  -  Life  at  Tecrperatares  ard  Voltages  Relative  ta  Ratiag 
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3.  Dielectric  Abaorptioa.  -  Dielectric  ebeorptioa  is  deXiaed 
es  s  certsia  apparent  loss  is  charge  ehicii  is  act  arail- 
able  OB  the  eapecitor  plates,  and  ebicb  varies  wltb 
dielectric  saterial,  applied  voltage,  ebarge  or  die- 
charge  ties  aad  teaperature.  The  effects  of  dielectric 
abaorptioa  shoe  aoat  clearly  oa  HC-tiaiag  circuits  share 
the  voltage  across  one,  or  several,  capacitors  has  to 
chaage  with  tiaa  in  conformance  eitb  predicted  aoeliaaer 
aqtiations.  Dielectric  absorption  causes  deviatioas 
froa  theoretical  values  and  so  introduces  errors. 
Knowledge  of  the  effects  of  dielectric  absorption  can 
bs  eatreaely  helpful  in  predicting  RC-timing  circuit 
psrfomaacs. 
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5.  TKCBOTCAL  BASIS  PQJi  RJBIAT  RKLIABIUTY  PROVISIONS 


■n»  Inforaatlon  in  iids  section  is  oreserted  in  a  fora  suitable 
for  use  as  a  ^ioe  in  prstsring  c-t  revising  a  relay  specification. 


***** 

N0T5 

Yoor  attention  is  invited  to  &e  note  cn  page  43  {section  4)  of 
this  volume  ccacemh^  the  use  of  tr.e  prototype  specifications 
and  life-test  sampling  plans. 


A  general-porpose  rdaj  is  an  exc^eot  example  of  a  type  of  part  whose  reli¬ 
ability  is  a  function  of  the  nomber  of  discrete  events  snch  as  operatioos,  rather 
than  hoars  of  operation.  Hie  failure  rate  of  rti^s  shoold  be  expressed  in  percent 
In  10, 000  operations  to  be  omststect  with  those  recommended  for  tlae-dependest 
parts.  From  a  knowledge  of  expected  system  c^jeratloii,  the  designer  can  then  con¬ 
vert  relay  failnre  rates  to  a  time  base  for  each  rel^  application. 

la  order  to  limit  die  siae  of  toe  sample  and  toe  duration  of  toe  test,  toe  quali¬ 
fication  inspectim  life  test  Is  based  aa  100,000  operations  with  no  failures  in  a 
sample  of  IS  relays.  Hds  test  provides  a  77. 5-pereeht  confidence  that  the  failnre 
rate  is  not  greater  toan  1  percent  in  10^  000  operatlaBS.  Aa  operating  characteristic 
curve  for  tois  test  gives  a  55-pereent  probah^tf  that  a  relay  with  an  actual  failure 
rate  of  0.4  percent  In  10^000  operations  will  pass  toe  test 

For  a  general-porpose  relay  tost  is  essentially  in  continaoas  production,  the 
acceptance  Inspection  lot  is  takmi  as  a  we^'s  production.  The  selection  of  a 
100, 000-operation  life  test  permits  the  completion  of  the  test  in  a  week.  To  Umit 
sample  slee  and  the  test  fujillties  reqpiired^  a  sequential  test  plan  should  be  se¬ 
lected.  Based  on  a  consumer's  risk  at  10  percent  that  the  failure  rate  will  exxxed 
1  percent  in  10, 000  operations  and  a  producer's  risk  of  5  percent  that  a  lot  with  a 
failure  rate  at  0.4  percent  In  10^  000  operations  will  be  rejected,  toe' sample  size 
Is  determined  as  38  rdays.  Figure  1  represents  tiie  test  plan,  with  "reject”  and 
'teccept*  lines.  Li  order  to  provide  a  certain  minimum  risk  to  toe  consumer  and 
to  prevent  the  retaining  at  three  lots  before  a  dedston,  line  A  is  Included  in  tie 
"no  decision"  area.  A  lot  test  falling  between  the  accept  line  and  line  A  guarantees 
that  the  consumer  has  on^  a  10-perwnt  risk  at  receiving  a  bt  with  a  failure  rate 
as  high  as  1.53  percent  for  10, 000  operations.  3  toe  test  plot  should  fall  between 
line  A  and  the  reject  line,  all  lots  shoold  be  retained  until  a  decision  is  reached. 

At  the  completion  of  tpgttng  four  bts  without  a  decisbn,  all  unshipped  lots  shall  be 
accepted  if  there  are  9  or  fewer  failares  and  rejected  if  there  are  10  or  more  fan- 


10,  OCO  operations,  the  Eanufachirer  should  have  the  option  of  establishing  a  failure 
rate  of  0. 01  percent  in  10, 000  operations,  based  on  the  data  of  six  consecutive 
ftdlure-rata-tnspectiQn  tests  and  the  included  acceptaace-inspection  life  tests. 
Having  been  certified  for  a  follure  rate  of  0. 01  percent  in  10, 000  operations,  the 
manufacturer  should  have  the  option  of  establishing  a  rate  of  0. 001  percent  in 
10, 000  operaticns  by  submitting  each  acceptaace-inspection  sample  to  the  failure- 
rate-inspectloa  life  test.  Based  on  the  data  from  70  consecutive  tests,  a  rale  of 
0.  COl  percent  in  10, 000  operations  can  he  established  with  a  90-percent  confidence. 

Provisions  should  be  included  for  recertmcattoa  after  Initial  certification  at 
the  completlcn  of  each  fallure-rate-lnspectloa  life  test,  based  on  the  previocs  3,  6 
or  70  tests.  Failure  to  meet  the  maaufactarer’s  established  failure  rate  should 
result  in  corrected  certification  at  a  higher  level  or  removal  from  the  approved 
sources  of  supply  for  qualified  electronic  parts  list, 

During  all  life  tests,  relays  should  be  monitored  for  gross  mitlfimrHnn,  Life 
reguiremests  on  relay  characteristics  should  be  measured  at  intermediate  points 
dming  the  test.  For  computing  foilure  rates,  failures  detected  by  the  interaediate- 
polat  measnremaibs  shall  be  assumed  to  have  occurred  halfway  between  consecutive 
measurement  points. 

The  lack  of  sufScient  test  data  prevents  the  establishment  of  derating  curves. 
Accelerated  testing  based  on  contact  currents  or  operating  at  hi^ser  frequeaqr  rates 
is  highly  controversial  and  should  not  be  Included  until  definitive  test  data  are  avail¬ 
able.  A 
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Specific  paragraphs  are  recommended  for  inclusion  in  ^  sections  on  re¬ 
quirements  and  quality-assurance  provisions  of  .'necilicatioa  UIL-R-5757C  tor 
general-poipose  relays  assumed  to  be  in  essentiiUy  continuous  productioa.  The 
foUoving  *Life*  paragraph  should  be  included  in  the  requirements  section. 

S.  13  l^e.  During  the  test,  jspecifled  relays  shall  show  no  Indioatian 
of  mechanical  resonance  due  "to  the  treqcency  ct  the  energising  volt¬ 
age  applied  to  die  colL  Before  and  after  the  life  test,  the  dterectrie 
stren^  irsulatlon  resistance,  contact  resistance,  ^chop  and  drop¬ 
out  TCltage  (or  current),  contact  bounce,  and  dc  coil  resistance  shall 
be  as  specified. 


The  quality-assurance  pimrlsioos  should  tnclade  the  following: 


4. 1  Class^eatlon  of  inspection.  The  examinatloc  and  testing  of  re¬ 
lays  sSSTFelisiffiisdas^UoiR: 


(a)  Qualification  inspection 

(b)  Acceptance  Inspection 

(c)  Fhllnre-rate  lispectton 


4.1.1  ResKinsibllitr  to  inspection.  Ifoiuifactarers  are  responsible 
for  the  penormance  all  Inspections  specified  herein.  Except  as 
otherwise  speellle<4  tnaanfoctarers  may  use  their  own  or  any  other 
laboratory  fadlitles  acceptable  to  the  pcrocnrlng  acttvUy.  Records 
of  taspectton  shall  be  kept  complete  aixl  avafiable  to  the  procuring 
■ctMly,  as  spedflad  in  foe  contract  or  order. 


4.2  Iteyecttm  g»dltfoHS.  Unless  oberwlse  specified  herein,  aU 
faapecn^  shall  be  made  at  room  ambient  temperatnre^  pressure, 
and  hmnidliy.  i’.r 


4.3  Hast  tgotoment  Md  inspection  facilities.  Test  equipment  and 
Inspection  facilities  shall  be  of  sufficient  accuracy,  quality,  and 
quantity  to  permit  performance  of  the  required  Inspection.  Hie 
manufacturer  shall  establish  adeqiate  calibration  of  test  equipment 
to  the  satisfaction  of  Qie  qualifying  activity. 


4.4  Qualiflcatton  Inspection. 


.vv"' 


4.4. 1  Sample.  The  sample  submitted  shall  be  produced  under  con- 
dlticms  representative  of  the  manufacturer's  zx>rmal  production  con¬ 
ditions.  ^omber/  reUys  of  each  type  for  which  qualification  is 
sought  shall  be  s^mltted  and  shall  be  considered  a  sample. 


4.4.2  Inspection  routine.  The  specimens  wUl  be  subjected  to  the 
examinations  and  tests  spedfled  in  Table  VI  in  the  order  shown. 
All  specimens  wiU  be  subjected  to  the  examinations  and  tests  of 
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grv:up  I.  The  spectaens  uriil  then  be  ciiviceci  Inai  the  rentainirg 
rrcups,  as  siawa  in  lible  VI,  and  siall  be  subjected  to  the  eiaai- 
mdcrs  and  tests  for  their  particxilar  srcup. 

"WUe  VL  Qcalificattca  Inspect  ten 


Examination  or  teat 

Reqniremeat 

paragraph 

Method 

paragraph 

Group  I  (all  specimens) 

Gzt)i9  n  (/Nb^7  specimens) 

Group  in  (^0^  specimens) 

Group  17  (15  specimens) 

BIch  and  low  temperatore 
Lif* 

9.18 

4.S.15.1 

Terminal  strength 

Seeling 

4. 4. 3  Life  faflnras.  No  fallares  are  permitted  in  test  group  17. 
Fadlnre  of  an  individual  relay  In  one  or  more  tests  of  a  test  group 
will  be  considered  as  a  sln^e  failure. 

4.4.4  Qnalfflration.  Granting  of  qaalhScation  will  gcalify  the  mana~ 
iachirer  for  a  fiOlure-rate  level  of  1  percent  for  10, 000  operations. 

4.5.1  Acceptance  inspeetton.  Acceptance  inspectian  shaE  consist 
of  groiqs  A  and  B.  A  copy  of  the  test  data  for  groups  A  and  B  shall 
be  certjflad  by  a  responsible  company  official  of  the  manufactnrer 
and  forvarded  to  Qie  purchaser  for  each  lot  shipped. 

4. 5. 1. 1  tospection  lot  An  inspection  lot  shall  consist  cf  relays  of 
s  single  style  assembled  (faring  the  week. 

4.5. 1.2  (Soap  B  inspection.  Group  3  inspection  shall  consist  of 
the  test  specified  In  Table  VUL 


Wble  VUL 


4-  5. 1. 3  c£  saaple^  For  group  B  lnsp&.:tion,  the  Sicipie 

shall  consist  cf  Sa  relays  selected  rasdcaily  frees  the  creek's  pro- 
ductioa. 

4. 5. 2  Failcre-rate  irsoeettos.  Establis2»i  failure-rate  level  shall 
be  based  upoa  data  fraa  corcplsted  life  tests.  Life  tests  oa  every 
productics  lot  that  beea  subaitted  for  susceptaace  iaspectica 
shall  be  included.  Failure  rates  shall  he  ccnspuled  at  the  90-per- 
cent  ccnfidecce  levri,  with  certiflcatiQn  at  1,  0. 1,  0. 01,  suid 
0.  tOl  percent  per  IC,  (XX)  eperatiers. 

4.6  Methods  cf  ■^•mrr^-atiea  and  test. 

4.6.15  life. 

4. 6. 15. 1  Qnalfflrattna  and  Inspecttoa.  All  contacts  of  the  relays 
shall  be  subjected  to  the  operating  voltage  specified  at  rated  contact 
load  for  100, 000  operaticcs  at  a  rats  of  20  to  24  cycles  per  minute. 
Cn  and  off  periods  shall  be  approzlsately  the  same.  Cfecuiis  shall 
simulate  normal  application  characteristics  lasofer  as  practicable 
wltii  respect  to  Impedance  of  the  voltage  soorce  and  surges  produced 
in  relay  cons.  test  and  the  measurements  (see  3. 18)  shall  be 
con±icted  at  fee  maximum  temperature  of  the  applicable  range,  hx- 
termediate  measuremsits  of  dielectric  strength,  contact  resistance, 
and  pickigi  amd  dropout  voltage  (or  current)  shall  be  made  at  Intervals 
of  25^  000  IS,  000  operatters.  The  relays  ahall  be  monitored  for 
gross  malftmcticn,  and  failures  detected  at  the  measurement  interval 
shall  be  assumed  to  have  failed  at  the  midpoint  operation  between 


4.6.15.2  Acemtanee  iaspeetlon.  The  life  test  shall  be  conducted  as 
specified  in' C  ^  15.1.  Thes^entlal  test  plan  of  Figure  A7  shall  be 
used  for  acc^tance.  Each  lot  shall  be  retained  imtil,con^^on  of 
its  test.  For  the  test  plot  falling  into  the  no-dedisifin  area  between 
the  accept  and  reject  Hues  of  Figure  ^  lot  may  be  shipped  If  the 
plot  falls  between  the  accept  line  and  line  A.  3  four  samples  are 
tested  without  a  deci^n,  aH  unshipped  lots  shall  be  accepted  3  there 
are  9  or  fewer  failures  aai  rejected  3  there  are  10  or  more  failures. 

4. 6. 15. 3  F^ure-rate  Inspection.  &  order  to  establish  failure-rate 
levels  of  1,  d.  1,  and  0. 01  percent  in  10,000  operations,  at  least  1  of 
every  10  acceptance-inspection  samples  shall  be  randomly  selected 
for  aAHHnnai  testing  of  900, 000  operafiens.  Ihe  test  and  measure¬ 
ments  shaU  be  condKted  at  the  maximum  temperature  of  the  Empll- 
cahle  range,  with  measurements  (see  3. 18}  at  increments  of  100,  OOO 
tl5, 000  operatloQS.  hi  order  to  establish  a  failure-rate  level  of 

0. 001  percent  In  10, 000  operations,  each  aceepiance-isspectloa  sam¬ 
ple  shall  be  subjected  to  an  additio^  test  of  900, 000  cperatiocs  after 
tibe  completion  of  &e  acceptance-inspection  life  test. 

4. 8. 15. 4  Certtficat^  At  the  completion  of  three  fallare-rate- In¬ 
spection  13e  tests,  the  manufacturer  shall  submit  test  records  to  the 
qualifying  agency  to  substantiate  that  the  failure  rate  does  not  exceed 
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tbs  established  level  of  1  perc^t  or  0. 1  percent  In  10, 000  cperatioos 
based  on  the  SO^percest  codSdeQce*limit  cozspatation.  Hfcvin?  been 
certified  for  afaUora  rate  of  0.1  percent  in  10^ 000  operations,  the 
aianufactnrer  shall  have  the  optloa  of  establishing  a  level  of  0. 01  per> 
cent  in  10, 000  operatioas,  based  ca  six  consecntive  failure-rate-in- 
spectlon  life  tests.  Savlag  been  certified  for  a  faHiire  rats  of  0. 01 
percent  in  10,  COO  operations,  the  aanufbctnrer  shall  have  the  option 
of  establishing  a  failure  rate  of  0.001  perc«it  in  10, 000  cperatlcns, 
based  on  70  consecutive  fbilure-rats-inspectlcn  life  tests,  as  speci¬ 
fied  in  4. 6.  IS.  3. 

4.6.15.5  Correction  of  faflure-rate  level.  Ibe  established  &llare- 
rate  level  after  initial  certification  shall  be  sab^ect  to  recertiflcatioa 
at  a  corrected  level  on  completioa  of  each  fbilure-r{de-inspectioa  life 
test,  if  the  computed  fallnre  rate  for  the  prevtoos  3,  6,  or  TO  tests 
exceeds  the  respective  established  rates.  iUlure  to  meet  the  mana- 
fbcturer's  estaUished  failare-rate  level  will  result  in  corrected  cer¬ 
tification  of  established  fa£nxe-rate  lev^  at  a  Mgher  level  or  removal 
from  the  approved  sources  of  supply  for  qualified  electronic  parts 
UsL 
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«.  SLKCTROJf-TUBK  SPECTICATIOK  SHEETS 


The  faforiraticn  on  electron-tube  speeiScation  sheets  pre¬ 
sented  in  this  section  is  not  offered  as  an  example  of  de¬ 
sirable  format  bat  is  intended  primarily  to  indicate,  with 
the  least  possible  confoslon,  t^  procecnre  for  auid^ 
reliability  requirements. 


MOTS 

Tour  attention  is  invited  to  the  note  on  page  43  (section  4)  of 
this  volume  concerning  the  use  of  prototype  specificatioas 
^  this  case,  the  electron-tube  specification  sheets  included 
herein)  and  life-test  oTT!pHn.j  plans. 


4.t.  II.  1. 1  CwtM  0T9|n 


(41  ^ka««  GrM4  t; 
Carua  Slaa  > 


n  w 


MIL-E-l/ 


NCTTES 

1 .  Tht»  ta  for  operation  under  fixed  bias  conditions.  With  cathode  bias,  Hr.  g 
may  be  0. 2S  megohm  maximum  for  high>reiiabtlity  cperaticn  and  l.O  megohm  for 
normal  operation. 

2.  Variables  Satmling  Procedure:  See4.1.1.7,  SOL-S'l. 

3.  Tie  Ik  to  2k;  Ig  to  2g;  and  Ip  to  2p. 

4.  The  AQL  for  the  combined  defectives  for  attributes  in  Measurements  Acceptance 
Te^  Part  1,  exchidinc  Inoperatives  and  mechanical,  shall  be  1  percent.  A  tube 
havinc  one  or  more  defects  shall  be  counted  as  one  defective.  MIL- STD- 1  OS, 
Inapectioo  Level  H,  shall  apply. 

5.  Test  each  unit  separately. 

«.  Test  each  unit  separately,  with  normal  test-condition  volta«es  mlied  to  the  opposite 
seerton. 

7.  Tubes  shall  be  tested  for  continuity  at  all  possible  circuits,  inchidinc  shell,  base, 
bsM  sleeve,  shield,  and  duplicate  pin  connections  to  the  same  electrode;  for  shorts 
between  the  tube  elements  or  between  the  elements  and  the  no-connection  base  pins; 
and  for  air  leaks. 

l^rine  both  continuity  and  aborts  testing,  the  tube  under  test  shall  be  fmed  at  least 
three  times  In  each  of  two  planes  90®  to  120^  apart  with  a  tapper,  whichs^l  be 
adjusted  to  gtv#  an  impulse  of  ipproximstety  one-hslf  sine  waive  of  300150  micro- 
seeoodn*  duration,  as  measured  10  percent  from  the  base,  and  having  a  minimum 
avsrage  amplitude  eiyiiTalent  to  80  G  peak  acceleration  for  TS-1/2  and  larger  tubes. 

Ihtrlng  tapping,  tbs  tuba  shall  be  supported  only  by  s  socket  and  light  finger  or  s<rfl 
eushlaaed  mectnnical  pressure  on  tbe  dome  of  the  bulb.  The  fligter  or  mechanical 
pressure  on  the  dome  of  the  bulb  shall  be  used  only  when  necessary  to  prevent  the 
tube  from  coming  out  of  the  socket  and  shall  be  so  applied  that  it  offers  negligible 
rsstrsint  to  lateral  metion  at  the  top  of  tbs  bulb. 

The  tap  blows  shall  be  delivered  to  tbe  tube  ipproalmately  two-thirds  up  on  the 
seated  height. 

The  tapper  impulse  shall  ba  messured  with  a  Gulton  Mfg.  Co.  type  A-305  accelerom¬ 
eter,  mounted  in  s  standard  producHon-type  (repiaceabls  cap  ami  clips)  T5-1/2 
aockst  and  having  no  other  support  Tbs  tap  Mows  shall  be  delivered  to  the  accel¬ 
erometer  at  the  approximate  midpoint  of  its  sestsd  height  and  in  a  dlrectiou  parallel 
to  the  plane  of  maximum  sensitivity  of  the  accelerometer.  The  output  of  the  accel¬ 
erometer  shall  be  coupled  through  a  cathode  follower  and  low-pass  filter- amplifier 
combUuliss  to  a  suitable  calibrated  oscilloscope.  The  low-pass  filter  shall  have  a 
minimum  high-frequency  cutoff  at  5000  cycles  per  second.  The  Gulton  KA-l  test 
set  CO  5-kc  filter  posttioo  possesses  appropriate  characteristics. 

Ths  sbort-lndlcstor  sensitivity,  between  mflacent  elemenU,  sbnll  be  defined  as  an 
squivalent  resistancs  which  perslats  for  a  period  c£  time  in  excess  of  Hi«t  determined 


br  t  IlmitUic  currv  oi  rMistuct  renoa  Urn*  duratioa  pauiac  throoKli  tb*  follovlac 
poiats: 


Dttrattoa 

Panaanant  short 
SOO  tnicrosacoads 
100  aicrosacoads 
00  ffliciosaconds 


SsBsitiTitf 

600,000  ohms 
500,000  ohms 
100,000  ohms 
1,000  ohms 


Th*  mszimnm  rdtacs  batvssa  s4)scsot  slsmsots  dviac  shorts  tast  shall  bs  70  7dc, 
sad  tbs  mtnimiun  shall  ba  30  Vdc. 

\ 

Tha  taba  wlar  taat  shall  bs  cooBsetsd  to  tbs  shorts  tast  aqpipmant  vtth  staaMOta  ia 
aaysnet  for  atafla-aaette  tnbaa,  bat  Ilka  alaraaota  ta  tba  aactioaa  ot  a  naltiaactloD 
taba  Buy  ba  paraUalad,  proTldad  that  tbs  mscbaatcal  ssssmbly  d  tbs  tabs  stTBctata 
la  aacb  that  tba  poaalbUlty  of  s  short  das  to  ssctioa>to-sactloa  croaaorsr  Jaaipsra  la 
tasBOta. 

Thbsa  that  ftra  m  ladkatioo  ot  oaa  or  mora  cd  tba  foUovIsc  shall  ba  rajactad  sa 
taopanbla: 

(a)  Bttbtr  a  panuasot  or  tap  short  at  say  tiaia  daring  tbs  tapping  proesdara 
(14  Any  opaa  ctreatt 

(e)  Alrlaaka,  as  dattasd  by  4.7.6,  MIL-X>1. 

1.  Trsaacoadactaaca  (1)  is  tba  paresot  changa  in  tranacoodartanca  (1)  ot  an  indlTldBal 
taba  raaolting  froat  tba  changa  la  B. 


Prior  to  tUa  taat,  trim  shall  ba  prahsriad  a  mlnlaaDn  ot  S  mtnatsa  vltb  all  aactloas 
opa rating  at  tha  coadltkaBa  Indieatad  btlov.  Tluraa*ai]iBta  taat  la  not  panaittad. 

That  wtthto  3  aaconds  attar  prabaatiag.  Grid  smiaaioB  aball  ba  tha  last  taat  par> 
fonnad  OB  tba  saaapla  aalactad  for  tha  Grid  Kmlaatoa  Taat.  ..  . 


B 

Sc 

B> 

Rk/k 

Ml/g 

T 

Vdc 

Tde 

ohm 

magohm 

15.0  -8.5 

ISO 

0 

0.5 

10.  la  addition  to  tha  rafaetlon  crUarta  at  4. 10. 3. 1,  Mllr-S-l.  tbs  oatpnt  shaU  ba  rsad 
on  a  VTJ  atatar  aatog  a  rs]actlon  limit  c4  5  7U.  Ftra  VU  is  tba  mstar  daflsctlon 
obtatnad  with  a  atai^-atata  ootpot  of  3  anr  from  tba  ampllfisr. 

1  . 

11.  Tha  rajaettoo  larri  shall  ba  aat  at  tha  VG  oatar  rtadlng  obtatnad  daring  calibration. 

U.  Tha  grid  la  drtran  vtth  a  polaa  roUaga  as  follows:  aglc «  440  7;  prr  *  1000; 
tp  « 10  na;  tr  ><lpa;  tf  -<1  pa  (ag*^  shall  ba  daflnad  as  tba  inatantanaoaa 
TOttagt  bstwaan  ths  grid  «id  tba  nagattra  and  of  tba  eatboda  rasiator).  Ptak  eathoda 
earrsot  aball  ba  maaaarad  by  msmia  of  a  higb-tmpadaaca  oaciUoacopa  or  atpiiTalent 
darica  comiactad  serosa  a  catbods  rasiator  of  1. 0  ohm.  Prsbsat  at  B  >  13. 0  T  for 
S  minatas;  no  othsr  roltagaa  appliad. 

13.  This  tast  shall  bs  oondaetsd  on  ths  toitlsl  lot  md  thsrtsAar  on  s  lot  ^jprozimstsly 
svsry  30  dsys.  OBcs  s  lot  has  passsd,  tbs  SO-day  rals  shall  apply,  ki  tba  srant 
of  lot  failnrt,  tbs  lot  shall  bs  rajsetsd  and  tbs  saecssding  Iota  shall  bs  sabjactsd  to 
this  tsm  antll  a  lot  paasss.  MIL- STD*  106,  aampls  aiza  coda  lattar  F,  shall  apply. 


14.  OtatnctlT*  tMts:  TotiM  lubjaetad  to  ti»  tollovlnc  d««tractiTt  t««to  >r«  not  to  b« 
acc«ptod  ondtr  tola  apacif  tcatloa: 

4.0.aO.S  Shock 

4.9.20.5  FaM(aa 

4.11.T  Baatar-Creliof  Ui*  TMt 

4. 11. 5  Inttraitteut  Ufa  Tiat 

btarfaca  Ufa  That 

15.  A  grid  raatator  of  0. 1  matohm  ahaH  ha  addad;  bovarar,  thia  raaiator  ahall  not  ha 
vaad  vhaa  a  thyratroa-typa  abort  indleator  la  amployad. 

IS,  Accaptaaca  aampltac  proeadura  akali  ha  to  accordanea  with  10. 2. 8,  Appamilz  C, 
mu-Boi. 

IT.  Qaaa  Strato  Procadora:  All  tnbaa  aah|actad  to  thia  taat  ahall  hava  baan  aaalad  a 
aatolama  ol  41  hoart  prior  to  mniiartlat  thia  taat.  All  titoaa  ahall  ha  at  room 
taa^Mratara.  Iha  aottra  tuba  ahall  ha  tmmanad  to  wntar  at  not  laaa  than  9T^C  for 
IS  aaeoada  and  tmmadUtaly  tbaraaftar  iaimaraad  to  watar  at  not  ntora  than  $<>€  for 
S  aaeoada.  Tha  wotama  of  watar  ahall  ha  larga  anoac^  that  tba  watar  taoparatnra 
will  not  ba  appraetafaly  affaetad  fajr  tha  taat.  Tha  holdar  ahall  ba  to  accotdaaca  with 
Drawtaf  #248^AM,  aad  tha  tubaa  ahall  ba  hamaraad  qaieldy.  Tha  tnbaa  ahall  ba  ao 
placad  to  tha  watar  that  ao  contart  is  mada  with  tha  coatatotot  yaaato»  nor  ahall  tha 
talMa  eoBtaet  aaeh  othm.  Aftar  S-wannd  aubmarahm  parted,  tha  tnbaa  ahall  ba 
raaaorad  aad  aUowad  to  rataun  to  room  tamparatnra  oa  a  woodaa  aufaoa.  Aftar 
drytog  at  room  taaaparatnra  for  a  parted  at  4S  hoora,  tha  tnbaa  ahall  ba  toapactad 
and  ra|actad  oa  avidaaea  of  air  laaka  (laf.  Iflli-B>l,  4. T.  6).  Blaetrieal  rt^aeta, 
otoar  thaa  tooparattraa,  may  ba  aaad  to  tha  parformaaca  at  thia  taat. 

It.  Tha  no-load  to  ataady-alata  fnll-laai  ragalatlon  of  tba  baatar  aoltaga  aapply  ahall  ba 
aot  awra  than  2.0  pareaat.  Thia  taut  ahall  ba  mada  oa  a  lot-by-lot  baaia.  A  fallnra 
or  dafact  ahall  conaiat  of  aa  opan  baatar,  opaa  cathoda  elzcait,  haatar-eatboda  abort, 
or  haatar-caAoda  laakaga  enrraat  to  aaeaoa  of  tha  apaetflad  haatar-eycltof  Itta-taat 
aad potot Itmtt.  '  ' 

19.  A  atability  cbadc  ahaU  ba  mada  by  raadlng  totarmittant  Ufa  Taat  first  sampla  at 
2  boors  aad  at  20  boors  for  tranamadnetaaca  (1).  Tnbaa  ahall  ba  within  limits 
spaeiflad. 

20.  Tha  High  Raliabatty  Ufa  Taat  shall  ba  coodncted  for  1000  boors  nndar  tha  spacifiad 
fonditiw.  Tha  procadora  ahall  ba  aa  foUowK 

(a)  Lifa-taat  aamplaa  shall  ba  aalactad  from  a  lot  at  random  to  soch  a  rnsanar 
as  to  bs  rspraaantsttrs  of  tha  lot.  S  soch  aalactioa  raaolts  to  a  aampla 
contatotng  tnbaa  which  art  ootslda  tha  taitlal  apaciflcation  abaat  Ifaatta  for 
tha  ralmat  Ufa-taat  aad-poiat  cbaractaxiatlca,  soch  tnbaa  shall  ba  ra- 
placad  by  rsndomly  aalactad  acciptabla  tnbaa. 

(b)  Tba  foUowtog  single  sampling  plan  shall  ba  naad: 

Sampla  slsa  a  >  00 
Accaptaaca  nombar  e  >  2 
T  >  1000  boors 

This  piss  assort s  aa  AccaptsMs  Failnrs  Rata  CA7R}  of  1  parcant  par  1000 
hoora  with  a  S-parcsnt  prodscar's  risk  and  a  Rejtctabla  Fallnra  Rata 
(RFR)  at  1  parcant  par  1000  boors  with  a  10-parcant  consomar's  riik 
(OO-pareaot  cooftdanca  laaal}. 

115 


XiIL-E-1. 


The  faihm  nt«  to  b«  aptct«i  m  any  r«uoaabt*  applic«iaa  vill  be 
noth  ICM  (posatbty  a  factor  of  10)  thaa  ti»  VR.  becaaae  a  mannfac- 
tater  most  produce  a  prodact  of  much  hifitcr  q^ity  ia  order  to  pass 
a  reasoosMe  propoitloa  of  his  submitted  lots. 

(c)  Sarty  release  cd  a  lot  is  permissible  at  500  boors,  provided  that  the 
three  prerious  lota  sere  acceptable  at  1000  boors  (a  =  Ut.  c  =  2)  and 
the  correot  lot  is  acceptable  at  300  boors  ^  -  80,  c  -  1,  T  =  500). 

The  test,  bosever,  sfeidi  be  coatlmied  to  coapietioa  (lOOO  boors). 

(d)  Tubes  from  the  life-teat  saaiple  may  b*  retazaed  to  the  lot  at  the  coo- 
chiskm  at  the  lOOO-boor  test,  provided  that  they  meet  all  the  iaitial- 
attribotes  limits  of  Messorements  Acceptaaee  Teats,  Part  I,  pins 
leakage  4.8.1. 

U.  Both  grid  enrreat  and  plate  correat  shall  be  read  nadcr  the  High  Reliability  Life 
Test  cooditioiis  and  may  be  read  oc  the  life-teat  rack.  Thbes  that  fail  to  read 
within  specified  limits  owing  to  any  abnormality  (sborts,  opens,  leakage,  low 
emission,  etc.)  shall  be  coosidered  rejects. 

IS.  hdcrmlttent  Life  Tests: 

(a)  The  Intermittent  Life  Test  proesdore  shall  be  ia  accordance  wttk  4. 11. 3. 1(c) 

and  Appendix  C  of  MIL-E-1,  except  that  early  release  is  modMed  per  (b) 
below.  Also,  all  Intermitteat  Life  That  samples  asnst  be  coadaaed  to  1000 
hoars.  • 

(b)  Early  release  of  a  lot  is  pennissflile  at  500  hoars,  provided  that  the  three 
prsvioas  lots  wers  acceptable  at  1000  hours,  the  csrrsnt  lot  is  acceptable 
at  500  boors,  and  at  least  SO  tabes  repn  widlag  regalsr  prodsettoa 
extended  to  2000  Nnus  la  the  last  8  months'  period  have  met  ths  lOOO-boor 
life-tsst  end  points  at  2000  boors. 

(e)  The  Varlebles  Control  ehaU  coosiet  of  two  tests,  both  made  os  Ska:  (1)  test 
for  change  of  average  and  (2)  teat  for  dlspersioa.  These  tests  are  made  on 
the  first  sample  (aj  «  20)  as  follows: 

(1)  Test  for  change  of  average:  Calculate  the  average  tranaoonductance 
(1)  at  zero  and  reading  period  (500  or  1000  boors).  Taka  ths  difference 
of  these  two  averages,  divide  ij  the  average  at  zero  boors,  and  mul¬ 
tiply  by  100.  This  gim  the  percent  change  of  average  trsnacondnctance 
(1).  Either  the  arlthmetie  mean  or  the  nMdtsa  may  be  wsed  as  average 
for  this  test. 

(2)  Test  for  dlaperslon:  The  procedure  shall  be  as  follows,  sstng  either 
Method  A  or  B: 

Method  A  (using  the  average  range): 

(a. )  Divide  the  20-tabe  sample  into  4  groups  of  5  tabes  each. 

Determine  the  range,  ^  of  each  group  for  traascondoctance. 

(b.)  Compute  ths  average  R  values,  E  S  H'is  eqssl  to  or  lees 
than  the  ALD,  accept  Sm  for  lot  dtsperston. 

Method  B  (using  the  ipisst-raDgs}; 

Arrange  20  measurements  In  order  of  magnitude,  Had  the  dif¬ 
ference  between  the  secood  and  nineteenth  mcasuremeot  of  the 
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sample  so  srrt  Tkis  U  Hm  (QRj)  oC  a  saaipl* 

of  30.  Moltlpiy .  lU  qMsi-ranc*  by  0. 80;  if  QR^  sraltiplied  by 
0. 30  is  eqiul  to  or  !o«a  tima  ALO,  accept  Saa  for  lot  duperstat. 

38.  Earelop*  temperatara  is  dalaed  as  the  ki(bcst  temperature  tadteated  vhen  asias 
a  tbermocoople  of  f(0  BS  or  smaller  disaaetcr  elements  welded  to  a  rinc  of  O.OSS- 
iacb  diameter  phoapbor  brooae  is  contact  witb  tbe  ceeelope.  The  eorelope-tenper- 
atnre  requiremeot  will  be  satisfied  if  a  tabOr  bSTiar  bofie  a>C:5<D  snder  normal 
test  cooditloos.  Is  determised  to  operate  at  miainmm  specified  temperatnre  at  any 
position  on  the  life-test  rack. 

34.  Order  for  Eralaation  of  Life- Test  Defects:  See  4.11.3.1.3,  lfIL-S-1. 

38.  An  inoperattre,  as  referenced  in  life  teat,  is  defined  as  a  take  bnTtng  one  or  amre 
of  tlte  foUoarlnK  defects:  Ascontiimity  (red.  note  T,  eieept  tkst  tnbe  shall  not  be 
tapped),  permanent  short  (ref.  note  7.  except  that  tabn  ahall  not  be  tapped),  air 
teaks  (ref.  MlL-K-l,  4.7.6). 

36.  TtM  life-teat  sample  shall  consist  of  30  tabes,  and  sot  more  than  one  tnbe  faihire 
ahall  be  permitted  hi  the  erent  of  rejecdon  of  the  ftist  sample,  owinc  to  faHnm 
of  more  than  one  tube,  a  second  sample  of  40  tabes  ahall  bn  selected  from  the  lot. 
Acceptance  shall  then  be  based  on  the  coeabiaed  flnt  aad  second  samples.  Ths 
total  tnbe  faltnrea  from  the  combined  first  and  second  samples  shall  not  exceed 
three.  A  life-test  defect  Is  defined  as  a  faltare  to  meet  the  life-teat  end-point 
limits  as  specified  in  tbe  tnbe  epectfieatiaa  sheet.  The  life-test  sample  shell  be 
read  at  aero  boars  and  500  hours  (^ns  4t  honrs,  miaas  34  honrs). 

37.  Preheat  approximatdy  5  mlnntes  prior  to  tentinf,  nainc  either  Ef  =  11. 4  7  (heaters 
in  series)  or  Et  »  S.7  7  (heaters  in  parsUei),  other  electrodes  disconnected.  Mo 
other  test  shall  be  made  from  tbe  start  of  the  hdeilace  Life  Test  nntil  after  the 
meseurement  of  the  end-point  characteristic  foUowinf  completion  of  the  indicated 
minimam  number  of  life-teet  hours. 

38.  The  value  of  lotetface  resistance  ahall  be  measured  in  tbe  standard  test  circuit. 
Drawing  #348-JAN.  As  an  alternative,  a  test  method  known  to  correlate  with  the 
method  and  conditions  specified  in  this  specification  sheet  may  be  utilized. 

*39.  Tbe  minimum  sample  size  shall  be  as  specified  in  the  following  table.  Use  tbe 
AQL  and  inspection  level  specified  for  each  indtvidnal  test  item  to  determine  the 
minimam  sample  size  code  letter. 


AQL 

Inspection 

MlBlmnm  sample 

(%) 

level 

LTPD  (%} 

size 

0.4 

n 

3.5 

Cods  L 

3.5 

I 

13.9 

Codel 

3.9 

L6 

14.5 

Code  B 

6.5 

L6 

34.8 

Codec 

30.  Refereoce  specification  shall  be  of  the  issne  in  effect  on  the  date  of  invitatlan  for 
bid. 


31.  Life-test  survival  data  shall  be  kept  on  all  lots,  and  when  5  soccessive  samples 
of  80  each  hare  shown  no  more  thu  2  faSares  oat  of  the  total  of  400.  the  mam- 
facturer  can  qualify  as  a  supplier  under  the  next  higher  level  of  reliability.  Refer 
to  specification  ah^  5814A-2. 

*This  provides  improved  lot  quality  asvurance  for  initial  test  items  by  requiring  larger 
minimum  sample  sizes. 
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G«Mr«l  not*: 


(1)  Bacii  tub*  shall  ba  ouikad  vlth  a  Iot*t<)aottt1catloa  synbol,  lattar  or  flcora, 
ao  that  tabos  at  a  ftraa  lot  may  b*  {dsotitlad.  A  lot  shall  te  datlMd  aa  apacl- 
ttad  ta  tha  spplicabla  sactioa  at  MIL-E-ID. 

(2)  A  summaiy  at  tbs  maaotactarar  a  contoraaaca  data  for  lattial  Accsptaoca, 
tatanalttoot  Lifa,  sod  Htch  Raliabtlity  Ufa  Tsata,  Indlcadaf  complianca  with 
tba  i|>tcitlad  arcapttnca  raqatramanta  for  sack  lot  reprsaaatad  in  tha  ahlpmaBt, 
amat  ba  caitlflad  by  a  raapoBstbla  mambar  at  tha  tob^maaafaetarinf  coocara 
aad  foppUad  to  tba  porchaW. 

(S)  Qua  complata  aat  at  tattlal-tast  aad  lifa-taot  data  for  ooa  aeeaptabla  lot  shall 
bo  aabmtttad  to  tha  qatlifylac  agaaqr*  darlac  aaeh  calaodar  yaar  ta  which  tha 
tabs  typa  ta  {rodaead,  aa  rariflcatloa  of  tha  maaatactaiar'a  coatiBaad  coit* 
fOrmaaca  to  Oa  ^taaltflcatiaa  raqairamaots. 

(4)  For  ciicnit  dasifa  aad  appltcatioo  poiposaa,  tha  oaar  ta  ratarrad  to 

MIL-BKBK-Xll,  ta  which  tha  corraaponrtlnc  data  shaat  eoatalas  oparatloa  aad 
parformaaca  parametara  aot  oormally  a  part  at  an  accaptaaea  apaetlieatte. 
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MIUTMVSKCmCArOHSMnT  „  .  . 

KJtCT*e»»  «•*.  WXKTBW.  TWW  THIOM.  wanAto**  " 

MN.MI4A.  t' 

m*  ifwianMM  >«»«««  M«Mr  nllaki*  iff*  t*kM  m*  tatl*^**  mm  «  mttfuy  M 

•MW*  »  tutar«  r*M  «*m  m«4  *«M*  tk*  klf*  nlUktiaf  iSm  mm  tt. ) 

no  IfMlAtaMW  IMM  (MM  *  fVt  It  tM  IMMI  UtM  •(  kAlaMT  tfMlAcaHM  ML-S-I, 

T*«k  TfM*.  Mi4UM  M*. 

kATawk  tt  tk  c*  m  ti/i  !ki\  te/t  kWs  rmuM 
T 


ttllMI  U.I  Ut  * 

k.* 

ttBrtiMMI  11.1  IM  « 

VT 

TkMCMiut  U.4  Ut  .11 


tf/t  Ik/k  ta/|  kf/f  TXmlaf*  Ait. 

Uik  mM*  aiAt*  V  *C  ft 

••1  lit  >.(  I.l  IM 

Mm*! 

•«« 

•>*  M  It  It  fUl  U,|M 


t  lltltT  t  t 
#l|lkkki»l|tkkM 


DUiinMtt  T/l  la.  m 
IMiMi  t.l/UI 

lnlit*i  T.t  1/1 


■TT  i"ia""r'irfr 


BaMCaatf..., 

TBaaMari.lli 

IfaltMi  NaH  1 

■Mua  evraali 

Wlat  CMMa  Uakttai  KMa  1 

1  M  a  a  IN  Tta 

au  a  .  IN  rta 

^OHt  Carraalt 

•f/tallUafl  NM*  • 

Mata  CaaraN  |th 

iraM  1 

ftUtt  Cwraatflli 

VaM  } 

klaaa  Carraat  |lh 

Xaa.MY4ai  kya  1 1  Maa 
«aM  t 

Ttaaiiaa«tiniia<l)i 

RaM  i 

Ttaaaiaa<ailttn(l)i 

Ma  1 

ii  i  I  H  i 


I 


VCtL-C-l  ’ 


KaC 

T»«t 

s 

1— T-rr J  L'.! !  t'Kwr;! mn;.! 

1 

CaanBon  SBtrC: 

Wm*  7  1 

1  OBBfarBm**) 

1 

1  MKlaslcaU 

SaT«lap«  O^Kin*  ] 

«.*.! 

SM»«Uci«i  if  0»r.n  niii 

:  TfM  S 

^*U  •  .JM  Tie 

2.1 

Rat«  CcTTitttU  Dffix  !■»■> 

2.1 

Vtite  CirT«M<Sh 

Xc».UV4c:  Nm  S 

2bS 

4bI«.« 

Tr<— Ti<T>; 

Xt«tU4T;NafeM  $.1 

2.1 

OrMCviAilM: 

MbISVj  Xca.MTMat-'tB 
■lSMbi:  Nan*  5.4 

2.5  1 

4.1B.1.I 

KT  Mm 

Kcali7.  Q«V%c:  £c«*4V4c; 
Mii  3. 1C 

2.1 

4.1I.X3 

ItaiM  «B<  Mler>.  * 

B*I2. 1  V|  EM«M«T4c; 
><••:  Xctl«MmT*c:  >k* 
UM;  OntCOOpf  aMt  tf 

»,aoot  1.11 

2.1 

4.1«.IU 

««9lMVBrtBB  raaan 

nmm  5 

... 

4.1I.1U 

ATI  Mir  MIBB  rBCtan 

Mmm  S 

2.1 

— 

Mm  €■»>■<■  CitruT 

£cl*.40V4c;  Mm  S.  U 

2.1 

4.U.« 

TrBBBCBBiBCUBClffl: 

n*IOOV4c;  X<i«;  .Kata  1 

1.1 

CaMtMMCBt 

KbUUUi  NaM  1 
»iUUU|N*a*  1 
VbMUUi 

BbUIbUi 

1.1 

Lm  Fr««i«r«  ▼«!(»§• 
IriibiiM. 

Pr«ii«riiSSt5«« 

•M0Y«c 

1.1 

4.1.19.1 

TTatlMlZ): 

a9*]M0:Cal>-J'*4e(T«! 

1.1 

Mb:  ...  ti.a 
Mk  IVS 
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NOTES 


1.  Tlita  TtlM  t<  for  op«ntteB  iind«r  f txad  biM  coi>dtt1oa*.  Wttb  catbodo  Wm,  I^C 
may  b*  0. 2S  mtfokm  mazimam  for  ht(li-raliabUlty  oparation  and  1.0  mafobm  for 
normal  oparatioa. 

2.  Varlablac Sam{>lli>(  Procedora:  Sm4.1.1.T, 

3.  Tta  Ik  to  2k;  If  to  Ig:  and  Ip  to  2p. 

4.  TlM  AQL  for  tba  comblaad  dafaetlTM  for  attrlbotao  to  UaaMroBaaots  Accaptaoco 
Taats,  Put  1,  axclodtag  taoparattva*  and  macbaaical,  ahall  ba  1  parcaat.  A  bdba 
hanriac  oaa  or  mora  dafaets  ahall  ba  conatad  aa  oaa  dafacttta.  lOIf-STO-lOS, 
bapactkm  Laval  n,  ahall  apply. 

5.  Taat  aack  aait  aaparaMy. 

S.  Taat  aaeh  aait  aaparaMy  vtth  normal  taat-coadttioo  voltagaa  appliad  to  iha  oppoatta 
aacttOB. 

T.  Tabaa  ahaU  ba  taatad  for  cwntltialty  of  all  poaaibta  circatts,  tnelading  aball,  baaa, 
basa  alaava,  ahiald,  aad  d^illeata  pta  conaartlona  to  tba  aama  alaetzoda;  fu  aborts 
bataaaa  tba  taba  alamanta  or  bataaau  tba  riamaats  aad  tba  ao-^maacttoa  baaa  ptaa; 
aad  for  air  laaka. 

Doriiic  both  eootiOBity  aad  aborts  tasting;  Os  taba  aodar  taat  sball  ba  tappad  at 
laaat  thraa  tlmaa  la  aacb  of  two  planaa  SO'*  to  IJQO  apart  vttb  a  t^par,  vUeb  ahall 
ba  mflaatad  to  gtva  aa  impalsa  of  apprtarimafaly  ooa-half  siaa  vara  of  SOQtSO  adero- 
naconda*  darattoa,  as  amMuad  10  parcaat  froaa  tba  baaa,  aad  bat  lag  a  mlnlaaim 
avaraga  aaiplttada  aqaivalaaf  to  80  G  paak  aecalaratioB  for  TS-l/l  aad  laigu  isbas. 

Dartag  tsppfaif,  tba  taba  ahall  ba  aopportad  only  by  a  aodtat  and  Ught  JKngw  or  soft 
caahiooad  aaachanleal  praaaara  oa  tba  doma  of  tba  balb.  Tba  ftagar  or  machaaiesl 
praaaara  oa  tba  doma  of  tba  bolb  shall  ba  aaad  only  wbaa  aaceasary  to  prav«t  tba 
tnba  from  eomiag  ont  of  t>a  sockat  and  shall  ba  so  applied  that  it  offars  ncgligibla 
restraint  to  lataral  motloa  at  tba  top  of  tba  bolb. 

The  tap  Uoare  sbnll  be  dalivared  to  tba  tnba  approzimsmiy  two-thirds  op  on  tbs 

aaatad  haig^. 

Tba  tappar  impalsa  shall  ba  maasorad  with  a  Ooltoa  bHg.  Cb.  type  A-309  accal- 
ananetar  aannidad  la  a  standard  prodnctioa-typa  (raplacaabla  cap  aad  clips) 

TS-1/2  aodat  aad  having  ao  otbar  sapport.  Tbs  tap  blows  shall  ba  dsUvarsd  to 
tbs  acetiaronatar  at  tba  approxlmata  mk^xriat  of  Its  saatad  baigbt  aad  la  a  dlrae- 
tloa  parallal  to  tba  plans  of  maslmwa  saoaitivlty  of  tba  aceaUroaBStar.  Tba  ostpat 
of  tba  acealaromatar  shall  ba  coaplad  throagb  a  cathoda  foUowar  aad  low-pass  filtu- 
angillflsr  comblnatloa  to  a  aoitaUa  eallbratad  oacllloocopa.  Tba  low-pass  fUtu 
shall  have  a  mtaiaram  Ugb-fraqaaney  cstcff  at  5000  cyclss  par  saeond.  Tba 
Gnltoo  KA-1  taat  sat  on  5-ke  filtar  p^ttoa  possaasaa  appropriate  cfaaractaristlea. 

Tbs  short- ladleator  sansittvtty,  batwaaa  adlacaat  alamaots,  shall  ba  defined  as  aa 
aqalvalaat  realstanea  that  parststs  for  a  period  of  time  la  ouaas  of  that  datanaliad 
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by  a  lirnittng  c«rT«  ot  rcsistiace  Tcrsua  time  (Juration  piMtng  through  the  foUow- 
i^  points: 


Duration 

Permanent  <hort 
500  microseconds 
100  microseconds 
60  microseconds 


Sensitivity 

600.  OOO  ohms 
500,  OCO  ohms 
100,000  ohms 
1,  OOO  ohms 


The  III  iTi  II—  voltage  between  adjacent  elements  during  shorts  test  shall  be  70  Vdc, 
and  the  miicanua  shall  be  20  Vdc. 


The  tube  nader  test  shall  be  ooanected  to  the  shorts  test  equipment  with  elements 
ia  sequence  for  single- section  tabes,  bot  like  elements  la  the  sections  ai  a  multi- 
section  tube  may  be  parallded,  providing  that  the  mechanical  assembly  ot  the  tube 
structure  is  snch  that  the  possibility  of  a  abort  due  to  section-to-section  crossover 
jumpers  la  rennte. 

Tubes  that  girc  an  indication  of  one  or  more  of  the  following  shall  be  rejected  as 
inoperable: 

(a)  Either  a  permanent  or  tap  short  at  ai^  time  daring  the  tapping  procedure 

(b)  Aayapea  circuit 

(c)  Air  leaks,  as  defined  by  4.7.6,  MlL-E-1. 

t.  Transconductaace  (2)  is  the  percent  change  in  transconductance  (!)  of  an  indiviihial 
tabs  rasulting  from  the  chan^  In  Ef. 

9.  Prior  to  tUa  test,  tabes  ahall  be  preheated  a  minimum  of  5  minrates  with  all  sec¬ 
tions  operating  at  the  conditiona  Indicated  belov .  Three- minute  test  ia  not  per¬ 
mitted.  Teat  within  3  seconds  sfter  preheatini,.  Grid  emission  shall  be  the  last 
test  perfonaad  on  the  sample  selected  for  the  Grid  Emission  Test. 


Ef  Ee 

Bb 

Rk/k 

rtf/i 

V  Vdc 

Vdc 

ohm 

megohm 

15.0  -9.5 

250 

0 

0.5 

10.  In  addition  to  ths  rejection  criteria  of  4.10.3.1,  MIL-E-1,  the  output  ahall  be  read 
on  a  VU  meter  using  a  rejection  limit  of  5  VU.  Five  VU  ia  the  meter  deflection 
obtained  with  a  steady-state  ouqrat  of  3  mw  from  the  amplifier. 

11.  The  rejection  level  shall  be  set  at  the  VU  meter  reading  obtained  during  calibration. 

13.  The  grid  la  driven  with  apulae  voltage  as  follows:  egk  ==  440  V;  prr  =  lOOO; 
tp  =  10  ua;  tr  =<ltia;  tf  s^lua  (egk  shall  be  defined  as  tbs  instantaneous  peak 
voltage  between  the  grid  and  the  negative  end  of  ihe  cathode  reeiator).  Peak 
cathode  current  shall  be  measured  by  means  of  a  bigb-impedance  oscilloscope  or 
equivalent  device  connected  acroce  a  cathode  resistor  of  1. 0  ohm.  Preheat  at 
Ef  =  12. 6  V  for  5  minutes;  no  other  voltages  applied. 

13.  This  test  shall  be  conducted  on  the  initial  tot  and  thereafter  on  a  lot  approximately 
every  30  days.  Obce  a  lot  baa  passed,  the  30-day  rule  shall  apply,  hi  the  event 
of  lot  failure,  the  lot  shall  be  rejected  and  the  succeeding  lota  shall  be  sul^ected  to 
this  test  uiSil  a  lot  passes.  MIL-SID-IOS,  sample  size  code  letter  F,  shall  apply. 


i 


.  i 

< 
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14.  Dcstrocttrc  Testa:  Tubes  subjected  to  the  following  destnicttTS  testa  are  not  to  be 
accepted  under  this  specification: 

4.9.20.5  Shock 

4.9.20.8  Fatigue 

4.11.7  Heater- Cycling  Life  Test 

4.11.5  Intermittent  Life  Test 
Interface  Life  Test 

15.  A  grid  resistor  of  0.1  megohm  shall  be  added;  however,  this  resistor  shall  not  be 
used  when  a  thyratron-type  short  indicator  is  employed. 

16.  Acceptance  sampling  procedure  shall  be  in  accordance  with  20. 2. 6,  Appendix  C, 
lfIL-E-1. 

17.  Glass  Strain  Procedure:  All  tubes  sul^ected  to  this  test  shall  have  been  sealed  a 

minimum  of  48  hours  prior  to  conducting  this  teat.  All  tubes  shall  be  at  room 
temperature.  The  entire  tube  shall  be  immersed  in  water  at  not  less  than  97°C 
for  15  seconds  and  immediately  thereafter  Immersed  in  water  at  not  more  than 
5%  for  5  seconds.  The  volume  of  water  shall  be  large  enough  that  the  water 

temperature  wUl  not  be  appreciably  affectad  by  the  test.  The  holder  shall  be 

so  placed  in  the  water  that  no  contact  is  made  with  the  containing  vessel,  nor  shall 
the  tubes  contact  each  other.  Alter  the  S-sacond  immersion  period,  the  tubes 
shall  be  removed  and  allowed  to  return  to  room  temperature  on  a  wooden  surface. 
Afte<  drying  at  room  temperature  for  a  period  of  48  hours,  the  tubes  shall  be  in¬ 
spected  and  rejected  on  evidence  of  air  leaks  (ref.  MIL-E-1,  4. 7. 6).  Electrical 
reacts,  other  than  inoperatives,  may  be  used  in  the  performance  of  this  teat. 

18.  The  no-load  to  steady-state  full-load  regulation  of  the  heater  voltage  supply  shall 
be  not  more  than  3. 0  percent.  This  test  shall  be  made  on  a  tot-by-Iot  basis.  A 
failure  or  defect  shall  consist  of  an  open  heater,  open  cathode  circuit,  heater- 
cathode  short,  or  heater-cathode  leakage  current  in  excess  of  the  specified 
heater  cycling  Itfe-test  end-point  limit. 

19.  A  stability  check  shall  be  made  by  reading  Intermittent  Life  Test  first  sample  at 
8  boom  a^  at  20  hours  for  transconductanca  (1).  Tubes  shall  be  within  limits 
specified. 

20.  The  High  Raliabllity  Life  Test  shall  be  conducted  for  lOOO  hours  under  the  specified 
conditiocs.  The  procedure  shall  be  as  follows: 

(a)  Life-test  samples  shall  be  selected  from  a  lot  at  random  in  such  a  manner  as 
to  be  representative  of  the  lot.  H  such  selection  results  in  a  sample  contain¬ 
ing  tubas  that  are  outside  the  initial  specification  sheet  limits  for  the  relevant 
life-teat  end-point  characteristics,  such  tubes  shall  be  replaced  by  randomly 
selected  acceptable  tubes. 

(b)  The  following  single  sampling  plan  shall  be  used: 

Sample  else  n  =  400 
Acceptance  number  c  >  2 
T  *  1000  hours 

This  plan  assures  an  AFR  of  0. 2  percent  per  1000  boura  with  a  S-percsnt 
producer's  risk  and  an  RFR  of  1.4  percent  per  1000  hours  with  a  10-percent 
consumer's  risk  (90-percent  confidence  level) 
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TIm  falhir*  nt«  to  «aptt<d  Ib  utf  smmmM*  i^licatte  viH  bt  amdi  1cm 
(poMlbty  a  (actor  of  10)  thaa  tbc  RFR,  bcca—c  a  mawrfactarcr  awt  prodccc 
a  prrjdact  of  avicti  ]d(bar  qaality  te  o^r  to  pcM  a  reaaonablc  proporttoa  of 
kic  wiNBlttad  lota. 

(c)  Barty  ralaaac  of  a  lot  la  pcraiMibtc  at  SOO  hoars,  provided  that  the  thr 
prcTtow  lota  vcrc  acecptabic  at  1000  hoars  (a  «  400,  c  >  3)  and  the  cerTcst 
lot  Is  ^woptablc  at  500  hoars  fn  »  400,  e  « 1,  T  >  500).  The  test,  however, 
shall  be  cootiaaed  to  eoeaplettoa  (1000  hoars). 

(d)  The  total  ^puuitlty  at  tabes  to  be  ltte*tsstod  aader  hlgli-rellablltty  coodttioaa 
for  qaalifteatioa  parpoeaa  as^  eoaetat  either  d  a  atocle  saiB(>le  at  400  (rooi 
oae  lot  or  the  acesoaolatod  data  fzoea  ftre  oaeceeatre  aamplM  of  M  tabM  each, 
as  loat  as  they  total  tan  faltorsa  or  Ism  ost  at  400. 

(e)  TWms  frooi  the  Ufe-test  saaaple  suy  bo  retansd  to  the  lot  at  the  cooclaaloa 
of  the  1000-hoar  test,  provldsd  that  they  aaeet  all  the  initial  attribotes  limits 
li  Measaremaots  Aecaptaaes  Taste,  Part  1^  piss  lerhafe  4.1.1. 

21.  Both  grid  earrsat  and  plats  can  eat  shall  be  read  aadar  ths  Blfh  Reliability  Life 

Teat  cosdttteas  and  uay  be  read  os  tbs  Itts-taat  nek.  TbbM  that  fall  to  read 

vltkta  spaetttsd  limits  ovtSB  to  any  ahaonaaltty  (aborts,  opens,  leaka(s,  low 

eoiisstoa,  ate.)  shall  be  asurt’^ered  rsieets 

22.  htsraittteat  Life  Teats: 

A 

(a)  Ths  htermtttsnt  Ufa  Test  procedars  shall  be  in  aecordanee  with  4. 11. 2. 1(c) 
and  Appendix  C  at  WL-B-l,  saeapt  teat  early  relaiue  is  modlflad  per  (b) 
below,  aad  ths  hte  matt  tent  Life  Tiat  doabla  asaapltaaf  plan  rsqplrM  a  fti^ 
sssipla  (m)  of  40  tidMs  sad  a  sseond  ssaapla  (ny),  if  nseeasaiy,  of  80  tabM. 
An  hdanalttaoc  Ufa  That  asaaplM  moat  be  coatlmad  to  1000  hoars. 

(b)  Barty  relssse  of  a  lot  is  psmtssibie  at  500  hoars,  provided  that  the  teres 
piwvtoM  lots  were  aeesp^a  at  1000  hoars,  tea  carrsnt  lot  is  aeceptabla  at 
SOO  hoars,  and  at  least  20  tabM  reprMentiiiB  rscolar  prodactloa  ataoded  to 
2000  hoars  in  the  last  8  months*  pMlod  have  mot  ths  lOOO-boor  life-teat  end 
potsts  at  2000  boors. 

(c)  Ths  YarlablM  Control  shan  eoasist  of  two  tests,  both  made  on  3m:  (1)  test 
for  ehaaKS  of  arerafs  and  (2)  test  for  diapsrsloa.  These  tests  are  m^  on 
tea  first  sample  (aj  >  40)  m  follows: 

d)  That  for  change  of  srerage;  Chlcslats  the  xrerage  trsnseoodactance  (1) 
at  aero  and  reading  period  (500  or  lOOO  hoars).  Taka  the  dtffersnce  at 
thOM  two  arerages,  dtrids  by  the  srerage  at  Mro  boare,  aad  moltipiy 
by  100.  This  gtVM  the  percent  ehasge  of  srerage  transcondactstice  (1). 
Bither  the  artthmstie  awsn  or  the  amdlaa  may  be  need  as  average  for 
tMs  teet. 

(9  Tost  for  dispersios:  The  procodnre  shall  be  as  follows,  osing  either 
Method  AorB: 

Method  A  (osing  the  average  range): 

(a.)  Dtrids  ths  40-tabe  sampU  .  ..o  8  poops  of  5  tnbee  each. 

Determine  ths  range,  ^  of  each  group  for  transcoodactance. 

Co.)  Compots  the  srerage  B  ralaas,  ^  If  7*10  eejnst  to  or  lees 
than  the  Ali>,  accept  5m  for  lot  dUpersioo. 
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MtUwd  3  (Hii«  tte  qmi'nan): 

ArraaK*M  VMMrMMMtatftdrdtrot  paicsitid*.  Hid  Um  afftnnc* 
tte  tkird  aad  tidttf  i<cKk  aMMrtncat  of  tte  ao 

■mmgadL  Tkia  !■  tlM  qmt^nacaCQRi}  of  a  saapl«o<  40.  Mtitl- 
p)jtk1«9U«t-na(«l>T0*^  IQI^  mvttipUadbyO.TS  ta  eqpalto 
or  tOM  tkaa  tte  AID,  aceapt  Sa  for  tot  dtaparsfoaL 


U.  EaratoiN  tn^arataro  la  daflaad  aa  tka  klpkaat  taiBparatart  badfoatad  vbaa  asia(  a 
tbaraMcoapla  ol  #40  38  or  aoullar  diaaMtar  alaaiaata  aaldad  to  a  rlnc  of  G.OS^ 
lack-ill  aaiatar  pknapkar  brooia  ta  coat  act  vttk  tka  atnralopa.  nwatopa-tauiparatara 
raqolzaaaata  vUl  ba  aatlaflad  It  a  taba,  kaalac  bofia  lb  andar  normal  taat 
co^Mcaa,  la  datarmtaad  to  opanta  at  mWmaat  spaciflad  tamparataxa  at  aay 
poattfoa  oo  tka  Itfa-taat  ttdk. 

U.  OrdarforKvahntfoaatUfa-TaatlMaeta:  Sm4.11.M.S.  kiXX.-K.l. 


as. 


Aa  laoparattra,  aa  rafaraaead  hi  Ufa  taat,  ia  datlaad  aa  a  taka  kaalap  ona  or  aoxa 
otdwfoQavtatdafaeta:  dlacoatfoaity  (raf.  aotoT,  axeapt  tkat  tka  tdba  shaU  aot 
ba  tapped),  paraaaiwt  abort  (raf.  aota  T,  aacapt  that  tka  take  akall  aot  ba  tippad), 
air  laaka  (rat.  MIL-K-l.  4.T.I). 


18.  Tka  ltfa>taat  aaaipla  akall  eooalat  at  20  tabaa,  aad  not  mora  tkaa  oaa  taba  failara 
^  akall  ba  paratttad.  h  tka  oraat  ot  raiactfoa  of  tka  ftrat  aaaarla  oalar  to  failara  ot 

BMua  tea  ooa  taka,  a  aacood  aanpla  at  40  takaa  akall  ba  aatetad  from  tka  lot.* 
Aeeapteea  akall  tea  ba  baoad  oa  tka  coadMaad  ftrat  aad  aaeoad  aamplea.  Ika 
total  taka  faUaraa  Irooi  te  cooBbtaad  flrat  aad  aacood  aaa^taa  akall  not  taeaad 
tkraa.  A  Ufa-taot  drfai.  A  datlaad  aa  a  faSara  to  nnaat  te  Uta-taat  tod-potot 
llmtta  m  apaciflad  ta  te  bdM  apoetfieattoa  akaot.  Tka  Ufa-taat  aaiapla  akaU  ba 
raad  at  aero  hoara  aad  SOO  koara  (ptaa  48  koara,  mlana  24  koars). 


27.  Prakaat  approadmataly  S  ataataa  prior  te  taatlaf,  aatetattkarg*!!.#  7 
I  (haatar8taaeriaa)orS«S.T7(haataratapara^),  otknrolactrodaadlacaa* 

aactad.  Mb  oter  taot  akaU  ba  aaida  frooi  te  atari  at  tka  laterfaca  Ufa  Taat  aatll 
attar  te  naaiaaraodiaBt  of  tka  ood-potat  ckaraetariatlc  foUoalnK  coanplatteo  of  te 
todleatad  mtnlanoa  aaadMr  at  ltfa>taat  boars. 


28.  Tka  Tslaa  at  tatsrfaea  raalatanra  akaU  ba  ■aaaarad  te  tka  ataadard  taat  circatt, 
Draviof  #248-JAN.  As  as  altarasttra,  a  taot  OMthod  kooss  to  earrriata  vUk  te 
natkod  aad  coaiHtteBS  apaciflad  ta  tUs  apaeifieatioo  sbaat  aasjr  ba  atiltaad. 


•29. 


30. 


Tka  adstmom  oampla  aiaa  akall  ba  aa  apadflad  te  tka  taUa  balov.  Uoa  tka  AQL 
and  teopaetkm  laral  apaciflad  for  each  tedtridBal  test  Item  to  dotarmtea  tka  ndai- 
nom  saaipla  aiaa  cods  latter. 


AQL 

lupaettea 

laral 

Maztemm 

LTPDf*) 

0.4 

n 

2.5 

2.5 

I 

12.9 

2.5 

IA 

14.5 

6.5 

IA 

24.8 

Raftraaea  apacifteattes  akall  ba  of  tka 
bid. 


Ifiateiiim  aampla 

aiaa 


Coda  I. 

Codal 

CodaH 

CodaG 

te  affect  on  toe  data  of  teTite.ttsa  for 


*Thte  proTidaa  loprorad  lot  quilt/  aasunmea  for  teittel-teat  Items  b/  raptirteg  terser 
mteimam  saopla  steea. 
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31.  Lif»-tc4t  surriTal  data  stall  b«  kept  oo  all  lata,  aad  10  snccesaiv*  saiaplea 
of  400  each  har*  shown  do  more  thao  2  failures  out  cd  the  tccal  of  4000,  the 
manufacturer  can  qualify  under  the  nea  higher  lerel  of  reliat)iU<y.  Maintalaing 
qualification  requires  do  more  than  2  failures  out  ct  the  latest  10  lots,  as  each  &ew 
lot  is  added  and  the  earliest  one  deleted.  Refer  tc  specdicatioa  sheet  5314A-3 
(AFR  0. 02%,  RFR  0.1%  per  1000  hours).  (Ad  example  of  this  sheet  is  DOt  included 
la  this  report,  i 

General  ootes: 

(1)  Each  tube  shall  be  marked  with  a  lot-identificaticn  symbol,  letter  or  figure, 
so  that  tubes  of  a  giren  lot  may  be  Identified.  A  lot  shall  be  darned  as  speci¬ 
fied  ia  dM  applicable  sectioa  of  MIL- S- ID. 

(2)  A  summary  at  the  manufacturer's  cooformaace  data  for  Initiai  Acceptance, 
btermittant  Life,  and  High  Reliability  Life  Teats,  indicating  compliance  with 
the  specified  acceptance  requlrementa  for  each  let  reptesested  in  the  shipment 
must  be  certified  by  a  responsible  member  at  the  tube-raaaufacturiiv  concern 
and  soppUad  to  the  purchaser. 

(3)  One  complete  set  at  initial-teat  and  life-teat  data  for  one  acceptable  tot  shall 
be  submitted  to  the  qualifying  agency,  dnrtig  each  calendar  year  in  which  the 
tube  type  is  produced,  as  rarificatioa  at  tha  maae/acturer's  continued  con¬ 
formance  to  the  qualilicatlOQ  requirements. 

(4)  For  circuit  design  and  applicarton  purposes,  the  user  is  referred  to 
liIL-HKBK-211,  in  which  the  corresp^ing  data  sheet  contains  operation  and 
parformance  parametera  not  normal^  a  part  at  an  acceptance  specillcatioa. 
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